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PREFACE. 



Arithmetic is juatly copsidered as the baiis of every 
part of mathematics ; for, even ia comparing magnitudes 
with each other, recourse is freqiieDtly had to numbers : 
several instances occur in the Vth Book of Euclid, 
which, ia many parts, would l»e almost unintelligible 
without a reference to numbers. Arithmetic must have 
origiaated as soon as mankind began to bold any com- 
mercial intercourse wi^ each other ; for when commerce 
begait to be established, they would soon see the necea. 
■ity of rnqairuig into the nature of Numbers, without 
which no Business could be carried on ; but when, or by 
whom, it received its fonn as an Art, or Science, is very 
nncerttuo. 

The Phoeaicians, Ihe Desceudauts of Noah, who settled 
on the Coasts of Palestine, were the first People in the 
World who made Navigation subservient to Commerce. . 
Hence it is extremely probable that Arithmetic had its 
Bise among the Pbcenicians, and that they introduced it 
intoE^pt; and this opinion is supported by Proclus 
in his commenUryon the First Book of £uclid. But 
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Josephus teUs us, that, a Funiae happening in Canaan, 
Abraham retired into Egypt, and was the first «4io 
taught the ^yptians the' Sciences of Arithmetic and 
Astronomy, and these he brougiht miih him from Chaldes. 
From ^;pt they were IraDsmitted to Greece, by Pytha- 
goras and others, and thence to the Romans. 

The first step necessary towards rendering the idea of 
Numbers intelligible and usefiil, would be to establish a 
method of Notation, upon which eidcuUtions woe to be 
foanded. 

The Gieelw, Hebrews, RomaM, Kad seveTal oOux na- 
tions, uaed B Notation by the letters' of the alphabet. 
The bcstmetbod mode use «f by the Oredts tnn'that 
wherein the first niae tetters of l^ir alphabet repre^- 
sented the Nnmbers from One to Nine ; die secoad nine 
any nunber of Teas, from Nine, as Ten, Twenty, Sk. to 
Ninety. Any number of Hnndreds they expressed by 
«dier letters, supplying what was wanting with some 
other mai^s ; and, in this order, they proceeded, using 
the same letter again, with different macks, to represent 
Thousands, Tens of Thousand!, &c. No particular 
treatise of their art of computation has been transmitted 
to us. There is a Commentary, by Eulocius, upon 
Archimedes' Treatise of the Dimensions of a Circle, in 
Dr. WaUb's Wotb, and some fragments of Pappos. 
which rrlate particularly to Multiplication, and suffl. 
uently shew us the difficulty attending their practice, 
owing to their imperfect Notatioo. ' 
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The limpte' characters made use of by the Aomaiiii 
wen taken out of Iheir alphabet of capital letters, and 
were -the seven followiug.vu. I. One; V. Five; X, Teni 
L. Fifty; C. one Hundred; D.,fiTe Hundred; M< one 
Thousand. The intermediate numbers between these 
were cxpreMed by a repHition of the nme, and the sum 
o( their valnes represented th^ number, the character olf 
the greatest value being set to the left-btnd ; as II. Two i 
III. Three; VI. Six; VII. Seven ; XII. Twelve : XV. 
Rfteen ; XXT. Twenty-one ; LX. Sisty ; DX. five Hun. 
dred and Ten ; DC. six Hundred ; DCCCC. nine Hun- 
dred : DCCCCLXXXXVIin. nine Hnndred and Ninety! 
nine, &c. But to prevevl too great a repetition of thi 
same characters, they sometimes set the less obaractet 
before the greater, and then the difference of their values 
represented the number ; as, IV, Four ; IX. Nine ; XI/. 
Forty : CD. four Hundred ; CM. nine Hundred. When 
a nnmb^ was expressed by more fhaii two characteris, 
they distinguished it from the character on the lefl.hand 
by a point; thus, C.XL. one Hundred and Forty'; 
CD.XC.IX. four Hundred and Ninety-nine; and so on 
for numbers greater than a Thousand. Besides these, 
they had' other expressions for numbers greater (and 
some less) than a Thousand ; thus, for D. five Hundred, 
they wrote, jg ; and then, by adding another 3. it gra- 
ditEilly increased (eufohl ; as j33, fiv6 thousand ; I3;;)3'i 
fifty ^onsand ; Ac. Again, forM, one Thousand, they 
mroteCl3; nnd, by joining g and C to the right 'an d 
lefi; it expressed ten tinies the value; thus CCIt)^; tea 
-ThOMsand, &o. ; or, by drawing a liAi over aajr-ntiibb^b 
leiB ttian ont; Theusaad, it expreta«d'«s many thousands 
•i the Ictteri or letters, contained units ; thus V. five 
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Thonsand ; vTsix Thouaand-; LXTftixty Ttioutaitcl ; C. 
ft htiBtked Thouaand; M. -ft HtUion, &g. TInib we see 
tbe difficulty the ancient Ofeeka and Romana laboured 
mder for want of a more perfect toetiiod of Notation. 

ArcbiawtleB iavcattd a peGuUvr acale and Nolatioa of 
bis own, «htoh he-«ui^;ed in fait Arenuiaa to calcu- 
late the number of the saads. 

In the second century of Chriatianity, to remedy the 
dilficulty of the cemmDn method of Notatiou, particu. 
lariy with regard to tractiona, Claudius Ptolemy is said 
to have invented the sexageiiinal division of numbunj 
which diviHion is itill used in aatronomical calculations, 
and for the subdivision of circles. Eveiy unit was sup- 
posed to be divided into sil^ pairts> and each of these 
jtarts into sixty, &c., hence any number of such parts 
were called sexagesimal fractions. And, to render the 
computation in integers more easy, be made the progres- 
sion, in these lUsewiie sexagesimal ; thus from one to 
fifty-nine he marked in the common my, then sixty he 
called a sexagema prima, and expressed it Ifaus, I' ; 
two sixties, or 130, thus, U' : and so on to fifty-nine 
times sixty, or S540, which he wrote thus, LW. For 
sixty times sixty, or 3S00, he wrote I", calling it a sex- 
agena secunda ; for twice 3000, or 7200, he wrpto 11" ; 
for Oiiee timet 3600, or 10800, he wrotelU", &a. For 
jV he wrote 'V, or V i for „4a. "XV. or XV", &c. Jhf 
practice ify. this Notation wouU be somewhat easier than 
by thpcpm.mpnNqtBtiuoiyet sUU vefy-difficvU,:eapec)- 
^y in. JkiiUtipUca^oft wd DiviMMi u (4>pMn )Kj tlw 



work of BarlaamuB, called Logisticia, written in Greek 
about the year 1360; tnmslated into Latin, and pub-- 
liahed in the year 1600. 

For the excellent metbod of Notatioa now in use,, 
called the Arabian, (because the Europeans bad it from. 
the ArabiauB,) we are indebted to the geuius of the 
Eaalem nalioos. The ludiana are acknowledsed to be 
Ihe inventers of it j but, at what time, or bow long it 
was before the Arabians got it, we are quite ignorant. 
We have Sufficient reason to believe tiiat (be aoeieBt 
Greeks and Romana knew nothing «f it, as Haicimiis 
Planudes, the first Greek Writer who treated of Aritb-^ 
btetic according to the Arabian Notation, aoknowtedgea 
it to be bis opinion, that the lodians were the isrentors,. 
from whom the Arabians got it, and the European* finna 
the Arabians. Vov, this writer, according to VMSinfl,. 
flourished abodt the year of Chriit 1970; or, according 
to Kircher, 12^0, and this waa long after the Arabian 
Notation Wu known in Europe. For, Dr. WaHia proves, 
hy many good autboritieBi that the Europeans were ao-. 
quoted witb it before the year of'Cbri^t 1000, and. 
dtat it was' brou^l into England before the year 1160. 

Arithmetic, at this peiiod, we may suppose, was in a 
rude and imperfect state. Hie first and most consider- 
able writer, aftier the Arabian Notalios was known in 
Europe, was JordmiHS, ^f Namur, who -ftoiirisb^ about 
Ae year 126O; His AiithUetic (from which the ingetiious. 
Mr.M&leolm acknWledges he has taken several (hings> 
Was publtribedvi'd! d^onsttUed'by Jounes FaberStapu- 



lensis, lo the fifteentU ceolurj, soon after the iiivpotioa of 
l^riotiog. The same author likewise wrote a treatise* 
wliich he c&lled Algorinnius pemonstratus, but it was 
never printed: the manuscript, we are informed b; Dr. 
WalliSi it in the S»vilian Library at Oxford. ' 

■ To trace out the several improvemenis of Arillimelic 
in a regular gradation would be a difficult task and afford 
but little amusement to the reader. The most remark- 
{tble writers, before the sixteentb century, in Ital^, were 
Lucas de Bui^o (whose work is particuhirly recommended 
by Dr. Wallis) and Nicholas Turtaglia ; in France, Clar 
viua Uid Ramus: in Germany, Stifelius and Uenischiua; 
in England, Buckley, Diggs, and Record. In or about 
the year 1639, Mr, Edward Wingate's Arithmetic wa« 
printed ; but the Arithmetic now e\tant under his nam«( 
as improyed by Mr. J. Dodspn, F.R.S., cannot literally 
be said to hear a^y affinity to the original work. Since 
Mr. Wiogate wrote, tiie bare names of those who havQ 
written on the subject of Arithmetic, in Eiiglapd only, 
would fill a moderate volume. Many of these writers 
were men of scientific abilities, and it woul^l be impos- 
sible to meutioo a few wiihoKt doing injustice to a greater 
pumber. 

It remains now lo point out the mast mAlertal im.* 
f rovemeats made in Arithmetic einc« the Arabian Koti^ 
lion' was known in Europe. Progression, arithmetical 
and geometrical, the nature of poweia^ th|« extrsctioQ 
of roots, and the comhinatioQ:of.tfu;itbeTa,^c.f have 
received coisid^b^v>ipr9.v^,«nts,fr^wvptal.aiitlu«9 



at different periodi. About the year 1464, Rr^omOQ- 
ttuiBs * introduced decimal parts in faia triangulai tables 
instead of Besageaimals, wfaicb, before bb time, were used 
in astronomical calculations. Ramus, in hb Arilbmetic, 
printed in 1650, makes use of decimab in his calculations, 
as do Buckley and Record, two English authors (men- 
tioned before) pnor to Ramus ; but tbe first treatise ex- 
pressly written on the subject was by Stevinug, about die 
year 1B82 f. Circulating, or repeating decimals J, were 
first taken notice of by Dr. Wallb, or at least, he was the 
first who distinctly considered the subject. But, for the 
greatest and most useful improvement made ia the 
modern art of computation, we are indebted to Baroa 
Napier, the undisputed inventor of logaritiimB. 



Ik the edsuing Treatise, the Rules are given in as deu 
and expressive terms as possible; and those parts, which 
are not immediately necessary for die schtrfav to ban- 
scribe, or fix in hb memory, are printed on a smaller type 
than the rest, to be consulted occasionally. Likewise, 
all the rules which belong to any one subject, such as 
Pbacticb, &c. are ctassed tt^ether, unmixed with any 

* Tlie »al name of lliii writer «b> JdAh MtUlir; he hm called 
Regiomonunus, riom Hon) Ilagitn, or Koiilgaberg, ■ Imm in Praa- , 
cuoia, where lie wiu born. 

Hie oahire of Decinali ii es[dauied Part 1. pige 69. tt-c of the 
foUowiog tresliie, 

f Dr. Reei'i Sew Cjclopcdii, or Di. HuttiHi'i Hathcmitical Diet, 
word Dedmal. 

] For an EipliuiUiDii of Ihe Nature ud Propeitie* of cucaUting 
DecuBBla, Ke page 104) &e. oftlie etiiuiog wDiL 



cuunples; then the examples follow, with references to 
*hc Mvera) propositions and rules which thty are ioteoded 
toesetcisei-bvthU mode of proceeding, all the rules, and 
the notes and observations on tbem, are under the tye o{ 
the scholar at once, and he of course sees in an instant 
what assistance he is to expect from them. The ex< 
amples are very numerous, consisting of upwards of two 
thousand, besides a variety of Bills of Parcels, &c. These 
examples are in general divided into two classes; in the 
At'st class reference is made to the particular propositioa 
which the example is intended to exercise ; in the second 
class, the examples are promiscuously placed, and will 
serve aa exercises for those who are farther advanced in 
numbers. The first question in each rule is worked a,t 
full length, for the encouragement of the learner, so that 
he is led gradually forward both by precept and en- 
vmple. 

- . The answers to the several questions are not put down 
In the Complete Practical Arithmetician ; a Key to iHe 
.work is published separate, containing all the answers, 
with the solutions at full length, wherever there is the 
smallest appearance of labour or difficulty. This work 
.contains several useful notes and observations on Anth- 
mettc, together with general Demonstrations of all the 
Ruiea, and a SgnoptU of Logarithtnical Arifhmrtie. 

Circulating Decimals, which are so little und^stood, 
are, in the following Treatise, clearly and distinctly 
treated of. 

Lois and Gun, a rule in which the ([eneralit; of wnterii 



hkve puzzled both tfaemselvn as3 th'eiE readers, iri hire 
rendered plain, e&sy, and intelligible; Id Fellowship,- 
several new rules are given. Exchange is likewise treated 
of in a different manner to what it nsuallyhaa been,attd' 
several useful tables are introduced, which have not 
hitherto been inserted in books of arithmetic. Hitse 
tables have, in this edition, been coTeftilly compared witk 
a correct set of tkbles in the library of HanrShane, esq. 
and likewise with the tables pubtiehed by the pnncipat 
writers on exchange, a» Kmte, Corhaux, Duboit, &c. 
Those who wish for fiirther informaljon on the subject 
of exchange than is contained m the following 'treatise, 
may consult the works above luentioned, or the'Uhitersal 
Cambist, by Dr. Kelly. 

The nature of Ratios, ftnd Proportions; so far as they 
relate to commensurable quantities is considered. These 
subjects are of the highest importance. The learned 
Whislon, in his Tacquet's Euclid, says, *' Si proportiomis 
" 4octri»am e Mathui abstulnris, nihil fere praclarunt 
" ant egregium relinqvet." 

" The second part of the work concludes with soUe 
general observations on Numbers odd and even ; Square 
and Cube Numbers, &c. These wjll serve to raise ^e 
curiosity of the leaner, and give impulse to his farther 
enquiries. 

The Bills of Parcels, Promissory Notes, Ac, which in 
the former editions followed Duodecimals, and concluded 
Part I., are now classed nearly in the same order at the 
end of the hook, fonnbg Part lU. 



In this eiUtion, tbe Rwles for AaaaitUa at Simpk In- 
terest hiTe been omitted, being ef no use, except u aridt- 
netical exercisei, and tbe principal cases of Anwiities 
on Live! are introduced is lieu of them. 

AU the tviea * and exa«)ples have undeif one a thoroagb 
Mvisal, and manj neWones have been added, in conse- 
ctnoice of the diitinguisbed appn^tion which this work 
has met with from eereral (d the most lespectahla and 
intelligcst tuton in tbe kingdom. 

^0.1, York-BidkRagi, 

Mw Saad, 5). Maty-te-iotie, 

London, March, 1823. 



■■ A1gcbnuc»I dinciMratuBS of the tale* hare l>o«o purpOMtj 
ontted ; tMcame to s yooug itudcDt who ii IfsniiiiE tbe tUmeBU ot 
-iha Soanoa. ihey we perfectlj imintenigible. 

The tnUh of aiilhmetical upetatinM ahoald be espUiaed, by tbe 
teacher, ftom the nstnre of ihe proceHj forlhongh the theorj at>d 
practice of Science ooght to go hand in hand, je* wwfy Mperianc^ 
teacher will aUo», that, id commoji arithnietie. tbe pnuiiiw miut bi 
a great meaiure precede the theory. 

Tlie joBOf mdeBt, who hu made himielf perfectly roaiter of the 
fracticid partt of alithmelic, and hai aoqaired »oine koawtedfe t* 
Bigehia, will deii»e conuderable adTaatsge torn the perulal of tha 
Ammar to the Comflcte Praciiail ATMnetieian, auneied ta the JTqr 
to thai work. ThU Aj^ ndht oontaiu a SpufO, if leamMmiMl 
jTHhwutic, together with g;eaeial demoMtfattoM of »U the prindpal 
istet IB the Cmplttt PrartkoJ ATithmeSeian. 
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EXPLANATION of the GKARACTRItS made uteitfinthe 
foliowing Work. 

Ckarart. Namti, Sign^calinu. 

, (Plus, or ) lbeSigitofAddUioa,as24-4»8igi]ifiM 
{ more, f that 2 and 4 are to be added blether, 
^. I Minus, ) theSigDofSubtraclioffl,a98— SiigUf- 
lesa, J fies that 3 is to be subtracted from 6. 
the Siga of Maltiplicatioa, as 7X5 
signifies that 7 is to be multiplied 
into or by 5. 

the Sign of Division, as 9^3, signi- 
fies that 9 is to be divided by S; and 
|, or 3)9(, signiliea the same, 
the Sign of Equality, as 9 =fl, ai gnifieB 
that 9 is equal to ; or 5+4—2=7 
■ignifies, that b, iucreaaed by 4 and 
diminished by 3 is equal to 7> The 
tline or virtculum, over tbe 5 and 4, 
serves as a chain to liuk them to- 
gether, and shews, that tbey are tu 
be added together, before th« num. 
ber 2 is subtracted. 



i. 

( multiplied i t 
< into, or > s 
( by, Jii 

equal to 



Propor- 
tion. 

other characters t 
n the Work. 



i: 8 : 10 signifies, that 2 is to 4 
s to 16. 

re explained among tbe Deiinv> 



ERRATA. 

Page 83, Ex. 7,»-Mrf|ofi 

69, — l9,/or is read ^ 

103, — 17,/orai-75f«irf21'76fi5et 

134, — A/or 3i read 31 

— — 263, the iquiaion c orrected will stand (Ims^ 



COMPLETE PRACTICAI. 

ARITHMETICIAN. 



DEFINITIONS, 

, 1. AstTHMBTicis theart of computincl^iHiniben; 
asd consists of two parte, viz. whole Dumbers, and frac- 
tkniB vulgar or decimal. 

2. Arithmetic in tehole numbers consists of entire quaa> 
titles, whicli are oot divided into parts less than an unit. 

a. Arithmetic in fractions consists of parts af some 
whole quantity, or of an unit. 

4. Nnmher is either an unit, or a eotkcUem of units ; 
viz. it is the name of that idea, or notion, we conceive of 
tbjiigs coBudered as one, or mttng. 

Notr ]. When we cooudcr sumben unplj, nilliaDtapnlyiiiKtheiu 
to uj nrtknlir ■ubje'ci, the ides :tc foTu of ihcm ii called ontMcf. 
Tbdi, if ire ipeak of the namber tbrer, four, fne, or sny utbei Buna 
trr, abrtricledlj, we tncw lhr«c, four, Gtc, &c. umti of any thing 
"bklcrer. Bd^ wbcn we coDsdn nnntber nnt in il> gEneral natnn, 
liut i«,aD«nibvi of cnlaiu paiticulai (Liugt, » foiu jardi, Gtc incibctr 



7 SKriRITIOVf. 

lie. we CrII it s cuienU or ui appScate DUKiber. Bianiplci iIm nam- 
bee AkU u lew thui fife abttraeiediti coniidered ; vet, taking the ania- 
ben in an applieaU kdw, it i> not alwaji lu; tho^ Die qguititjr of 
four yard) u not teu llian fi«e mcka. 

5. ji tvhofe number U an-«Mt, oramnttiple* of one or 
more unita. 

6. A mixeg nvmber is a whole nnmber with aome part, 
or parts, aoiiMiet). 

7. An even nun^er ia that which can be divided into 
two equal whole aatnbem. 

8. A* odd ntmber is that which cannot be divided ioto 
two equal whole numbers. 

8, A prime nuatber is that which can only be divided by 
itselfi or by an unit, without a remainder. 

10. Numhert are said to be prime to each other when 
only an uuit measures, or divides, tbem both' even. 

11. A §qugre iiiMifrrr is the product of a number by 
itself 

. 12. A etiie number is the product of a number and its 
square. 

13. A effatpoaite number u that produced byiQldtiply- 
ing Wo Or more numbers together. 

14. A perfect number b that which is equal to the sum 
tff all its idiqutft parts. 

Note I. There ate Kveral other nomben, which hare paHiEohf 
■oMci. *■ Egirate, kfauariaiil, dofiwMbr&c liut tbeV'Shief Me If in the 
higher parti of Ihe nuthematica. 

16. ^ii«^iiv(jMir(is&atwhicliisooiitaiiiedapreGlae 
number of times in another. 

16. An aliquant part K mviA as is oostaned in «im>. 
ther a certain number of times, with some part, or parts, 
IWer. 

* One mnher is'aaid to be a mottiple of'aiiothn, when iha bmnr 
-Mhtalni the Mtterfl certain nambVr or tlnm wUboul a re<Mi«d«r| 
On. 4 ia a nnhiple of S. end 1 ii ■ CKllt^«f 4, and'of ^ Suh 



rABT I.] DEFISIIia^l. \ 

17. ^n tntf^ivr is any whole quantity or number ; a*, a 
pound, a. yard, &<;. or, 1, 2, 3, &c, 

18- DigiU, orjigurtt, are the marks by iriiich numbers 
are exjtressed, an4 are the nine folloMring. viz* 1 one, 
2 two, a three, 4 Um^, 6 five, ^ tin, 1 aen^ 8 eighb, 
9 Bine, to which we may add tbe eiplier 0^ dp fWH^f, 
which is of no vahi» when take^ by itae'f : yet, ^hen it 19 
placed en tke nght op left h^tid of any $gure, increa^^ 
or diminisheA it tenfold, 

quantities that are given, to tind out others lli^t are re- 
quired. 

SO. Thepr'mcipal,»rfmtlmmt^,nitt^Atithm»tU 
are Notation and Nui(ieration> 

81. Notation ia the art of eipreastng numbers bj 
fig;ures ; and teaches us to read, or write down, any aam- 
ber, and ^) have a clear and distinct idea of every figurf 
ittit. 

23. AWmcrofton informs ns in what manner we are to 
e^ocise u>«l accommodate numbers to tbe various pui^ 
posea of busiHesa ; it consists principally of four parts, 
vis. AddittoB, Subtraction, Mitltipljcaifon, apd Divifioa. 

Note 3. The openiliunE of uilhtaelic in gepera) are ouly of tna 
kiudi, TIE. mcrwstng and (GminuAinj; for, multiplicBtiuu is ml; a 
csfupendioDB mMliod aS pertbiming ad4iti(H, md duuuu pfrioraii Utc 
■rack of nan; lubtrBCiiaua. 

23. A ptvpotitien is loaiething prop"^^ ^ ^ done, 
or proved. 

24. An axiom is self- evii lent, and cannot be rendered 
more plain by demonstration. 

25. A theortm is a demonstrative proposition, wherein 
the Batore and proper^ of a thing ia proposed to b« 
proved. 



NOTATION TABLE. 



|.s. 

II: 






II 

i.: 



•gal'. 



ills 

■!1 



l-i 28 si ' 



Sf' 



7.« 5 4,S t i.9 8 r,6 J 4.S9 I 



. > I ' . • 2 t 
. . . . 3 2 1 
4,3 2 1 
' ■ ' 6 4,3 2 1 
• • 6 6 4, 3 2 L 
7.6 6 4,3 2 1 
3 7.6 6 4,3 2 1 
J 7.6 6 4.9 2 1 



Note 1. The table aboie maj be extended to ujleDghthb; coiiti- . 
auiU* pnfiiiog a peoodof liz ligureitoiraTdilbe left hand, aad writ- 
ing the word qaiadlliaai, aextillions, iiptillians, oclillioni, iiaailljom, 
deeil lions, &C. overtbe unit*! place of each of theieperioli: but the 
tqble of nine Ggurei,iihichi> printed 4D s larger t;pe tban the reitiiS' 



to u nunv period] and placet aa are nsmi 
begin at Uie leEt band, and abserre, ■( 
figure i< oamed; take awaj the cipher, i 
in it! place. Kx. Write doini 



1 (be gi Ten number ; then 

b place, what BigoiGcBnt 

put ths significant figure 

milltoa fifty thousand three Jmodied 



To read «ay nambei of figates when written down. Role : di- 
the Ggurei, from tbe right baud to iJie left, into threei by a 
laand a period allcioately, writing m orcrtlie ligare to the left 



PART 1.] SIHFX.F ADDJTiqit, 



or, iiutesd bf id, b, t. q, qu, jkc, put 1 > 9, 3, 4. 5, Su;. to rcprestjit 
idUKoiu once, twice, thiico, A:c. nrpcsted ; Hud read tha?, one hun- 
dred ind tHeuly-lhrie tboaaiHt foorbandHtl aad fiity-du qaiutUliant ; 

oue hundred and Iwent^-Ihree IhuDSand foar hundred Mul fKtj'iif 
quadrildonc ; one ho lid red nod IweQtj-three (liouiand four hitiutreil 
and fifty-six trilUani; udu hundred ajid twrnrj-three I|i0iuai>4 four 
hjiBdred uid liOj-iixbllUDiii; ire tuicdred oudiaTiDty- eight itiouiuut 
ihtee hundred mtd leventj-ane dIIIhios; one In^itd rb4 t'WlJi- 
Itaree thoosimd eight hundred Hud KTSnty-fiTe. 

Exampht. 

Y. Write down io wdH»at IcngA Ifae following Rum- 
bers: 

49 I 437 I 17349 I 149361 

75 I ■ 305 10807 | 107841X1 

1073 1067 314819 [ 30180070 

378 I 47318 I 107048 | 108374108 

% Write flown in proper figures tlie following uunt- 

Eigh^-niue. Seven buodred and fiAy. Five thousand 
and one. Ten tbouaRad aRtl «igbt;-»even. Twenty thou- 
sand and five. 

Sii buudred aad eighty-five thoustuul, three hundred! 
and aixty. 

One million five hundred (housand, and one. 

Tweutj-seven mtllipn, three hundred and sixty live 
thousand. 

Three hundred and eighty-five million, seven hundred 
and forty-eight thousand, Uiree hundred, and five. 

Elevea-tboueaod, eleven huRdred, and elev«n. 

Fifty million, fifty thousand, fifty hundred, and fifty. 



SIMPLE ADDITION. 

Definitiou. — Simple AddUioit is a rule by whioh seve- 
ral numbers of one denoBiination are collected logcthctr 
into oue >un. 



■IHPIS ASDITIOW. 



RyLB, 



place tbe ntuabers undec each other, viz. ttnits under 
'units, tens under tens, &c, ; add up the figuics in the row 
of units, and carry as many units to tbe next tow as there 
are tens contained in the sum: proceed thus Ull thewhole 
IS finished. 

, for the proof. — Divide the numbers to be added into 
two parts, then add up each part by itself, and collect 
these sums'together for the whole. 

Note 1. If equal mitnlKn b« added to equal Qamben, tbe whole 
iiill be eqail. 

S. If teienl numhen are to be added ti^elber, the; iiill amount 
Id the laiDe sum, irhea placed regularly one andei another, vbiclicver 
lilM or row of figures itandi appennoM. 

' 3. Dr. Wallu, in hit Arithinetic, gives tbe following rule lo pruvc 
a airaple addition um. Add the Ggurea in tbe nppermoit raw toge- 
ther, rgecttbe nlnei contBincd in their ium, and let the eiceas direcilj 
even with the figurea in the row. Do the same, with each row, and let 
all the cxceaseioT nine together in a line, and End their lum: Iben, if 
th« eicesa of nines in thii Bum (found aa before) be equal to tbe tvxaa . 
Mnines in [be total sum, the work ii right. 

£!xamptf. 

ft) SMT (9.) 149S4 

S1493 
47 IM 



SVIl 
4734 
8714' 
«374 



37149 



(3.) )43'r« - 4 J 

371419 - 7 1 

143714 ' 8 s 

171349 - 7 "3 

371493 - S 

471S4S . <I |> 

Sum 1613039 • £ Prooi; 



(4.) Add 1473, 40734, 37104e, 40057, 3471473, 5734, 
37492, and 4718375, together. • 

(5.) Collect 371434, 278940376, 67140, 3457143, 
714034, 0000087, and 6734747, into one sum. 

(6.) Add 6714329, 4718714, 34063714, 671483, 
74837149, 6777804987, and 19, together. 



oyl. 



fART I.] SIUPLE BOBTSitCTIOH. *J 

'(7.) Add 571493, 40007,6493497,4718340,3714034, 
4934938, 174934, and 147319, together. 

(8.) Suppose the distance from London to Biggkt- 
wade be 45 miles, ihence to Peterborough 36, thence to 
JAncolnbl, andtheDcetoi/u//41 milfes; how many miles 
are Peterborough, t-incoln, and Hull, from Londoni 

SIMPLE SUBTRACTION. 

' Definition, — Simple subtraction teaches to deduct, or 
subtract, a less number from a greater of the same deoo 
muuitioD, whereby the remainder or difference is found. 



Place the less number under the greater, so that units 
^ay stand under nnits, tens tinder tens, Jkc, Begiu at 
Ihe unit's place, and subtract each figure in the luwer line 
from the figure above it ; if the lower figure be g;reaier 
than the upper, add ten to the upper figure, from which 
subtract the lower ; set down the remainder, aud carry 
one to the next lower figure. 

t'or the proof. — Add the remainder and less number 
.together, and the sum will be the greater. Or, subtract 
the remainder from the greater number, and the difterence 
will be the less. 

Esampkt. 

(I.) Ptom9437U9 (2.) *73491 (3,) 494871 (4,) 347 149 
Take 1349S4S Jil34S7 194985- 134944 

Diff. Boavaoi 

Proof 9437149 ■ 

(6.) Froni.47348 take 13460. 

■ (6.) From lUJOaa take ]4eft42, 

<7) Fnim5UU7l4» take 171493. 

(8.J From 1493487 take 1^)349.. 



.,,C<)0^lc^ 



aiMVl* 31tJI.TIFI.ICATI0H. 



(S.) From the Creation to tb« Flood wu 1660 yean ; 

theac« to the building of Solomon's T^nple 1836 years ; 

tbence to Mahomet, nho lived Q22 years after Christ, 

1BA0 years. In what year of the world was Christ then 

. bom, and how many years is it since the creation T 

(10.) Sir Isaac Newton was bom in the year 1642, and 
died in 1727, bow old was he at the time of bia deoense, 
and bow many years is it since be (tied ? 

(11.) A gentleman has two sons, tbe ^e of the elder' 
added to his make 126 years, and ihe age of the yonnger 
son is equal to the difference between the age of the 
liither and the elder son. Now, if the futher be 80 years 
of age, how old are each of his sons T 

(12.) Three boys. A, B, and C, won together 97 mar- 
bles at play ; now, if tbe number of marbles B won be 
added to the number C won, they will make 60 ; and, if 
tbe number A won be added to ihe number C won, tliey 
^ill make 62. How many marbles did each boy win 
separately ? 



SIMPLE MULTIPUCATION. 

Defiaition 1. Simpk mukiplieation is a rule by whicU 
we increase the greater of two given numbers, of the same 
denomination, as often as there are units in Ihe less ; be- 
ing a compendious method of performing addition. 

2. The number to be multiplied is called the multipli- 
cand; the number you multiply by is called tbe wwUi- 
pUer; and the number produced by multiplication is 
called the product. These numbers are sometimes called, 
Jaetort, because they are to constitute a factum or pro- 
duct 



[..an:a(,CoOglu 



PART 1.} SIUPLB UDLTIPLICATIOK. 

T&e Multiplication Table. 



Proposition 1. To'muUiply by a angiefigure, ar arty 
number not exceeding 12. 

Rule, Begin at the unit's place of the multiplicand, 
and multiply each figure in it by the multiplier, writing 
down the wholeof such products as are less than lOr but, 
tot such aa exceed 10,' 6t a aumber of tens, write down 
the excess, and carry au unit, for each 10, to the nest 
product. 

Prop. 2. (f^R the multiplier m the product of two, or 
more, numbert in the table. 

Rule. Multiply the multiplicand by one of the coinjM)- 
■ent parts, and that product by ^e other, &c. for the 
whole product. 

Prop. 3. When the multiplier consttti o/tfceraljtguret. 

Rule. The multiplicand nust be multiplied by each 
iieure separately, (beginuing with the right-hand figure 
of the multiplier,) and the first figure of every product 
must stand exactly uudcr the figure you multiply by. 
Add these products together for the whole product. 

Or, be^n with the left-hand figure of the multiplier, 
and multiply every figure in the mulliplicand by it; then 
multiply in' a similar manner by the next figure, &c., 
taking care to place every succeeding product one figure 
farther out towards the right-hand. 



10 SIHPIK MULTIPLICATION. 

Pri^, 4. When dphert are intermixed with the figures 
in the multiplier. 

Rule. Omit the ciph«n, and l«t the fiiit figure of each 
product be placed under its respective multiplier. 

Prop.b. When there m-e cipheri at the end tf the mul- 
tiplicand ar multiplier. 

Rule. Neglect the ciphers, and multiply as before, 
then to the right-band of ^e product anoes as many 
ciphers as were omitted. 

For tht proof. Multiply the multiplier by the multipli- 
cand, and if tJie product b« the same with that of the 
multiplicand by the mttltiplier, the work is right. 

Nole 1. If tHO nuniben are lo be mulliplied togetlier, Ihev will mnlce 
liie laiDs product, vbicheTei nniober jnu make Itae moltiptier. 

S. ir HTcifil nuiuberi, aa 5, 6, 7, &c. nrc [a be muJlipJied loijeibrr, 
i[ \% tbe ume thing whether 5 be mnltiplied by the prudoeC of 6 ind 7, 
or it be multiplied first by 6 and tlien hjT, fce. And, if iev-eialgi»en 
numben are to be multiplied bj snj number, and the sum ofthe pro- 
ducts Idhen ; it will be the >anie Ihiog, if you mullipl; the luni uf Ihtna 
giieo number) b; that mnltiplier. 

3, The produce of aiij two nuniben can hale at muit bat « manif 
placet of Rgures ai nre io both tbe multiplier ^nd umltlpljcaiid, and 0t 
feut but one leu. 

4. MuWpHcotion maj be proved bj casting cot the nines el in addi- 
tion. Thu) cost the ninai out of the malliplier and mBltiplicBBd, and 
•et dr^n-u the reniaindrn. Multiply (be tno nmaiudeis (ogether i 
and, if the eiceu of iiines in (he product be equal lo tlie exccH of 
ninci Li tbe total product, the work is gerurDHy right. 

Exampltt lo Proposition I. 

(1,) Mnldplj«lS*73!(S 
"J 9 

Prodact 94!d94650 



(2.) Multiply 871498407 by 8. 

(a.) Multiply 47048743 by 4. 

(4.) Multiply 67134974 by 5. 

(5.) Multiply 371807^3 by e. 

(6.). Multiply 4900757149 by 7. 

(70 Multiply 3714937167 by 8. 

(8.) Multiply 4708714371 by 9. 

(9.) Multiply 5714937143 Uy 10. 
(lb.) Mul%dy 3716714933 by 11, 
(11.) Multiply 149371674 by 12. 



PART I.J 



BlSrUI HVLtrlPCtCATiev. 

EtmtpUs U Pr«p. 2. 

(IS.) HohifAy 4ns49ar b; M 



Product 3680959973 



(la.) 

114.) 
(150 
(16.) 
(17.) 
(18.) 
(18.) 
(20.) 
(21.) 
(22.) 



Mult. 47134784 by 21. 
Miilt. 37149374 by 22. 
Mult. 47187413 by 24. 
Mult. 74934a0 by SS. 
Muh. 4194734 "by 72. 
Mult. 3175493 by 77. 
Mutt 39007149 by 84. 
Muh. 71340987 by«0- 
Mult. 47LM7S4l^ 132. 
Mult 70413479& by 144. 

Msamplei to Prop. 3, 



(is.) Molliplj 471493475 Or, 471493475 Praof h mutHnUaituM. 
bj 4393 4395 4.o» 



1414480415 

«4344ia75 
B35T46737d 



Frodoct S(ns3136336«5 WTSilSBit&S 



MdUplicand 8^^S HolUpUcr. 

(24.) Muh. 430tl4§64 by MS. 
(25.) Mult. 871&'7487 by 149^. 
(26.) Mult. 47167148 by 37496. 
(27.) Mult «7 14007*^ -47 169. 
(28.) Malt <t7I«4749 1^37 1886. 
(28.) H«ilt.-S70>»57t)3r47iaTW>. 



fi975 
3076S 
17580 
1S185 
39565 
I75eft 
4395 
307S5 
17580 



Examples to Prfip. 4. 



26SS539643S656 



(31.) Mult. 871403407 by 700606. 
(32.) MuU. 670401)35 by 6040048. 
(33.) Mult. 40760493 by 6710080&. 
(34.) Mult. 371493471 by 57080607. 
.(36.) Mult. 4070490385 by 4090806. 
(36.) Mult. 6417080574 by 3905008. 

Eaamplet to Prop. 5. 



37790 
43433 
14145 



Product 187657000000000 



(38.) Mult. 471000 by 40700. 

(39.) Mult. 607000 by 306OO. 

(40.) Mult. 4713000 by 6070500. 

(41.) Mult. 3075600 by 30600700. 

(42.) Muit. 67867000 by 4007600. 

CLASS II. Exercising all the Propotitionf. 
<43.> Mult. 47149 by 7. 
(44.) Mult. 371594 by l^..,. 
(45.) Mult. 67X9070 by 1440. 
(46.) Mull. 70409040 by 371600. 
(47.) Mult. 607040600 by 4734060. 
(48.) Mult. 37146674 by 3710614. 
(49.) Mult. ]S34&67eo by 1284667690. 
(50.) Mult. 1234507880 by &876&4S21. 



PART t.] 8IHPLK OIVIBIOK. 13 

(51.) Required the continued product of 66,?60,64730, 
64007, and 587&04. 

(52.) Required tiie sum of 1S7 added 495 times to it- 
self. 

. (53.) Let S54 be added 435 times to itself, and shew 
what the last sum total exceeds or falls short of four 
hundred and fifteen thousand. 

(54.) Reqnired the product of eleven thousand eleven 
hundred and eleven, by tvrelve thousand twelve hundred 
and twelve. 

. (56.) What is the difference between thrice six and 
twenty and thrice twenty-six, 

(56.) There are two uumberB j the greater is 39 times 
&Q8, and their difference is 15 times 112 ; required the 
sum and product of those numbers, 

SIMPLE DIVISION. . 

D^nitUm 1. — Simpk IHvuioH is a rule by which we 
find how often one number is contuned in another of the 
same denomination ; being a short method of performing 
subtraction. 

2. The number to be divided is called the dMdend, the 
number you divide by is called the dinMO¥; and bence will 
arise a third number, called the quotient, which shews 
how often the divisor is contained in tbe dividend. If the 
divisor does not exactly contain the dividend, a fourth 
number will occur, cdled the remamder, which must 
idways be less than the divisor. 

Prop. 1. What the dhiier does not jrcwd 12. 
Rule. Observe how often the divisor is contained in 
the first, or first and second figure of the dividend, and 
set the quotient figure under it, carry 10 for every unit 
remaining after subtraction to the next figure of the divi- 
dend ; proceed thus, multiplying and subtracting men- 
tally, till you have made use of all the ftgures in the d^ 
vidend. s~:- 



TA SXHPLX BIVISIOV. 

Prop.'^. Vnn the divintr ii acompositt nmtbtr. - 
Rule. Divide the dividend b^ one of the coinponeat 
parts, uad that quotient by the other, tor the required 
quotient. ' If there be a. remainder to each of the quo- 
tients, ndtiply ^ last remainder by the first dtvisor, and 
to tkat product add the fint rentamder for the me OM. 

Prop, 3. fFhen the dimior coniiiU of sevtral^figttnt. 

Rule. Find how many times it may be had in as many ' 
figures of the dividend as are just necessary; multiply the 
divisor by the quotient figure, subtract the product from 
that part of the dividend which stands above it, and, to the 
right hand of the remainder, brtag down the next figure 
b the dividend, Wbioh Hamfocir divide as before ; mm bo 
on till all the figures in die dividend are brotight down. 

Prop. 4. When the dividend hat cipher* on the right 

Rule. Cut off the ciphers from the divisor by a dash of 
your pen, and hIbo cut off as tnany ciphers, nr figures, 
fromtke dividend. Bat, wben the divisim is fioUbed, the 
ciphces omitted aiust be ntsfiored to Aeir pioper plHcei^ 
ami Ifao ^nres cut off io Ute dividend auist be plttced to 
the right-hand of the remainder. 

Note 1. Whca As soholar n pratty ready at dmiion, he nay inb- 
[FOcteach figutc of Um pioduct u he produce! i(> and write doviu only 
the lemaiiHler. 

For the proof, Mult^>ly tiie quotient by the divisor, to 
the prodact add the lemiunder, if any, and the aum will 
he equsl to the dividend. 

9, There are leierBl melhMl) of proving diiinon. If joa ittbtnct 
the renminder fraia the dividend, and divide this number by the qao. 
lient, the. quotient foand by (his diTia™ will be equal to the fonneT 
dtviur. 

3. Or, add the remainder, and all Ihe prodnoti of the several qoo- 
linA-GgOKB bj tbt divisor, toother, aecording to the order la wbiDh 
they Uaod HI the work, and the lan will be equal (o the divideiuL 

,«. Another mclbod. Cast away the ninei iii the divisor and qa** 
tieoj, lake their product, and cait away the nines, to which add the 
eiceiE of nines in the feroainder after diviiion : the eiceo of nines in 
tUs sum will be equal to the excMs of nines in the aividend.-wheD the 
work is tighL 



5. An CTcn namber caoqat diiMe, or nwHr^ ap add Dunibeii nor 

6. Half ibe nim of any two nnmben, iocreued b; half their differ. 
CDcew will f^re the grca(« niiiaber j and lialt tbeir ■am diniauhed by 
bill thtir difference, ii,lll gWe the leji iiumber, 

7. The qoatient, arising {ram the diriNon of the hid of iiru, or 
BOK, nuBber^ 'u equal to the lum of (he quatieoli BiiiiDg from tlia 
dindon of Ihe porta, lejiar^te^, by (be aame diiiMu-. , 

t. tf an; two numbera be tepirstely divided b; 9 ar 3. and Ihc two 
lemunJen multiplied logetberi and that prodimt dirided by 9 or 3, 
(he ImI remainder will be (lie aaina aa if you dliided (he product of 
the two Ant nambets by 9 oi 5. 

9. Any namber diiidedby? ar 3, will leave rfie •ameiemundnaa 
die agm of iti digits divided by 9 or 3. Heace, if any number isdiTi- 
•ible by 9 or 3, the mm of its digiu it liliewiie ditisible by 9 or 3, aiid 
mctvenn. Tbe method of piaofhy castiiig outtbe nines, inthe pre- 
aadin^j roles, depends upofl tlitt t^eoicn. 

^xanplei to PrvpoiitioH 1. 
(1.) K.ide 17«S*S3« by 3. (2.) Di»ide 471348671 by S. 

' i_ Rem. {*•} Divide 70407143 by 5. 

QaoUentS7467 1173-1 (b.) Divide 17Q040376 by 6. 

(0.) Divide 4^3740075 by 7- 

(7.) Divide 30871050743 by 8. 
(8.) Divide 4137&714037 by 8. 
(9.) DividQ T1000&71479 by 10. 
()0.) Divide 37407184374 by II. 
(11.) Divide 47ieS71347& 1^ 12. 

Examplet to Prop, 2. 

'<«.) Wnda 'Jl«3*7859 by 25. 

S5>i:5x5>7)*9347B59 . , 



5)ltB9at)9ari— 4 -JEem; 

Quodent W5973914— ] 5 """*^"*" 

(13.) Divide 1340473857 by 27, 
(14.) Divide 748347648 by 144. 
(15.) Divide 649805743 by 56- 
he.) Divide 4780715405 by 121. 
(17.) Divide 3704096714 by 108. 
(18.) Divide 4710437154 by 132. 
C2 



SIUPLB DIVISIOIt. 

(10.) IMvide 1071540076 by 99. 
(20.) Divide 4&7014374 by 96. 

Exawiplei to Prop. 3. 

(2L.) Divide 34674378 by 95. 



Diviaor. DiWdend. 


Quolient. Hem. 


95 ) 34674378 ( 


364993 — 43 


flsax 


95 


.6!T 


ISI4965 


.510X 


3384937 






..*T4 




-asox 




...94$' 




...8SSX 




....887 




..;.855x 




."^ 




......MSx 








43 




346T4S7S Prvrf bg aMitim. 


rr,tfbgeMb>g,ultkt»incM. 


34674378 DiTiriaad. 


6 




8+1 B«m<uiid«t. 


QaotiMt. 


Di.liOtsV'lQootfcm. 


364W»)W674S95(93 Pratf-ij 
3384937 <1»u>m. 


6" 






18iM965 




18*4965 



(23.) Divide 714394T56 by 1754. 
(23.) Divide 47159407184 by 3574. 
(24.) Divide &7194871&4715 by 45705. 
(25.) Divide 4716714937140387 by 17403. 
(20.) Divide 671403471640376 by 47(43. 
(27.) Divide 571043007146 by 37140. 
(28.) Divide 1714347140347 by 67143. 
(29.) Divide 49371547140375 by 374667. 
(30.) Divide 1714037 16047143 by 571007. 
(31.) Divide 0754371485671604 by 678067. 



tlMri.1 BIVUIOK. 



(32.) DiWde 14715987899 by 1*MOO. 
145000) IW li961S9B(lQ14Sg.*^'j{^ Quocienu 



Orthm, 
143000)U7l59C7 aW< iet«89/^yU^ 



^.] Divide 571486480075 ^ aSQOO, 

(34.) Divide 1&471 8490700 by 73000. 

(3&.) Divide 79&408347604 by 47150. 

(aa.j Divide 1495070807149 by 37L500. 

(370 Divide 6714034714934 by 75i000. 

(38.) Divide 1071491471430716 by 147500. 

(89.) Divide 14714937403714957 by 157900. 

(40.) Divide 714937.4047194715 by 1749000. 
CLASS 11. Extfciting all the Propontiom^ 
(41.) Divide 714947349 by«0. 
(42.)' Divide 1714937148 by 14400. 
(43.) Divide 7140371478 by 121. 
(44.) Divide 71900715706 by 57149. 
(45.) Divide 16341678750190621 by ia845678». 
(46.) Divide 121933631112036260 by 987064321. 
(47.) Divide 69aiei0349872 1931800 fay 97500&700. 
(48.) Divide 656458931 99S52iU 7 1800 by 7OO48907O. 
(49.) Divide 7149437149MT by 3714900. 
(50.) Divide 147149371484.76 by 123456. 

(51.) Tlie sum of two luunbers is 348, and llidr differ- 
«nce 194, required the numbers. 

(52.) What number, multq)lied by 865, will produce 
ai6723l 

«a 



18 TABLX OF E!I&L»H COIKfl. 

(53.) What Dumber, multiplied by 95, will give die 
ume product ait 157 by 570 1 

(64.) What Dumber is (hat, from which if & twelfth part 
of 1738 be deducted, and the remainder increased by the 
niuety-gfth part of 82175, the sum will be 11851 

(56.) What number diWded W 1 185, will give *97 for 
the quotient, and leave just a fifUk part of the divrsor re- 
maiuiDg? 

(66.) Required thc.differeoce between six dozen dozen 
and half a dozeo dozen. 

(57.) Subtract ?69 out of 171493745 as often as you 
can, and shew what the last remsdader exceeds or ntlU 
■hort of 500, 

TABLES OF ENGUSH COIN. WEIGHTS. 
MEASURES. &c. 

TABLE I. MOSEY. 
The-Iowest piec6 of money, used in England, ia a far- 
thing;, and all accounts are kept in pounds, shillings, 
pence, and^arthings. The pound sterling is an imftgioary 
coin, .value 20 ahillings. 

2 farthings - - make 1 halfpenny 

4 farthiogB - . .- _ 1 penny. 
6 pence . - . -^^ half a shilling. 
12 pence - • — 1 shilling. 

2 shillings and pence - — lialf-a-crowa. 
6 shillings - - — 1 crowu. 

8 seven- shillmgs pieces - — 1 guinea. 
10 shillings and 6 pence . — half-a-guinea. 
21 shillings - - - — 1 guinea. 
30 shillings - - ' — ^ sovere^. 

10 shillings - - - — I half-aovereijn. 

' Now. 
£, denote! pounds. (. >liilllii(>, uid i. peace. 

■t a ruthuigi or the quarter of an; ihin;. 

{ ■•»•• a halfpeiuii, or chehalf ol'any thing. 

J ••••■• three futhuifi, or three-quiuters of uiy thing. 

InuigiDUT-EnBlisli Ctiti. 

A mirk vahie ISi. 4d, | Au aneel value lOi. 

Aooble -■■. 6 S A Cuolui • ■ ■ ■ SSi. 

A-graat ■••• « I AJ«!obiii»>*SSk 



FA XT I.] TABLE 01 ZKG LISH ' WEIGHT!. 

SHflXINGS AND PENCE TABLES. 



SO Shillings 1 
30 1 10 



130 SfaillingB 6 10 



IQO . 
200 - 
210 - 
220 - 



SO Peuce 1 



100 - 
108 - 
110 - 
120 - 
130 - 



TABLE n. TaoT weight. 

By this weight are weigfaed gold, eilver, jewels, amber, 
and all liquors 

24 grains make 1 pennyweight, dwt, 

20 peanyveights — 1 ounc^, oz, 

12 ounces — 1 pound, lb, 

TABLE in. APUTHECASIBS WEIGHT. 

Apolhecariea, chemists, &c. nie tbia weight in mixiag 
medicinea; but buy and selltbeii druga by aT«iEdap«a 
weight. 



TABLE OP SHOLIIH WIiaaTIk 

20 grains make 1 scnipla, 9< 

3 scruple - 1 dnim, 3, 

8 drams ■ L oudck, J. 

12 ounces — ^ 1 {toond, lb. 



28 pounds 



TABLE IV. AvotitDUPuiB weight. 

By Avoirdupois Weight arc weighed such oomrooilitie* 
as are coarse and drossy, orsubjectto waste; as groceries 
of all kinds, bread, butter, cheese, and most other comnoa 
necessaries of life ; pitch, tar, resin, wax, tallow, flax, &c. 
as are likewise alt metals, silver and gold excepted. 

l(t drams make 1 ounce. 

16 ounces — ■■ 1 pound. 

fl quarter of an huudied 
weight. 

4 quarters, or 112 pounds 1 hundred weight, cwt. 
30 hundred weight 1 ton. 

There are sevei-al sorts of silk weighed by the great 
pound of 24 ounces, others by the common pound of 16: 
ounces. Hence, to reduce great pounds to common, mul- 
tiply by 3, and divide by 2 ; and to bring common pounds 
into great, multiply by 2, and divide by 3. 

tqail ttyi9i oddmi anurdupuifc «»Glly i 

14ilb9. avgirdapob. Hence. 

Aatone, ditto in Ibe caaalrj, 141b. 
A gallon of UWD oil fjlb. 
A truiiof itraw, 3filb. 

Of w hay, 60fb. 

old liHj, Mlh. 

A load, 36 iciut;). lb. oi. dr. 

Apeckloafweigfai -.IT S 1 

Ahair-peek „.. 8 11 

AquaneHi.. ■• 4 S * 

WooUw eight. 
Actove, oih»lr-9tone, 71b. 
A ilone, at S clovea. 141b. 
Q »one, or 1 todd, 38111. 
A we7, or 6^ tuddi, lUtb. 
A mck, or 3 wtyt, 964lb. 
Aluc,orltwck>,436Stk. . 



ot. dwts. gn, 
ivoird. =: 14 11 16 InH. 
— = -0 18 St — 

>i. (to; = J3 1-tiSlBToird. 



is4 - 



aoE. - 

A Grkilk of butter, .t61b. 

«Mp,-64lb. 

A barrel of raitiiw,' I ISlb. 

. soap, aselb. 

A punchroo of prunet, llEOlb, 
A AXber of lend, lUawt. u 

Sie4ib. 

A Wane, bntMinan^ oeigl.t. 141b. 
- ' , batcher's meat in Lun* 
don, 31b. 



PAST I.] TABLES OF K1IGL1SH UEASUKB. SI 

TABLE V. CLOTH MBASURE. 

Cloth measure is used by linen and wooUea drapcn. 
Hollands aremeaaured by l^e Engiisb ell, and tapestry 
by the Flemish ell; woolIeDs, hnens. wrought ailki, tape, 
&c. by tlie yard. 

2^ Inches make 1 Nail. 
4 Naib I'Quarter of a yard. 

3 Quarters 1 Flemish ell. 

4 Quarters. 1 Yard, . . 

& Quarters ■ 1 English ell. 

6 Quarters 1 Flench ell. 

TABLE VI. LONQ KKASDKB. 

This measure is used to measure distwicea, lengths, 
breadths, heights, de[rths, &c of plaoes oi things. 
12 Lines, oi 3 barley corns, make 1 Inch. 

' 14 Inches - - 1 Foot. 

S Feet - • 1 Yard. 

e Feet, or 2 yards - 1 Fathom. 

6j Yards, or 11 half-yards, i 1 1 Rod, pole, or 

or I8j feet - J X perch. 

4 Poles, or 100 links - — 1 Chain. 
40 Poles, or 10 chains - — 1 Furion|. 

8 Furlongs, or 80 chuns 1 Mile. 

5 MUes - ,_ - - 1 League. 

60 Get^raphical mdes, or } , De«ee 

esl statute miles, i * 

Note. The itatute-pole ii 5i yardi, but, in woia connliet iii Euj- 
land, they reckon e yards to the pole ; in the north of Engluul 7 j«kI» 
■K accounted a pore, or lod. In laeaniring the height of honw, 4 
tBciiei make a iiacd. 

TABLE VII. BQUAKB-HBASURE. 

Square measure is used lo measure all kinds ol super- 

fices ; such as land, pajing, flooring, plastering, roofing. 

slating, liling. ^^'^ ^*^0' *^^i ^^^ ^^ length and breadth. 

Square. Sqttare. 

144 Inches make 1 foot. 

9 Feet 1 Yard. 



91 TAILEt or IMOttSH V|-A8rBK. 

Sfuart. Sfumrf. 

»i Yards, or 272^ feet - make 1 Pole, rod, or percb, 

ie Poles - . 1 Cbun. 

40 Perches - - ■ 1 Rood. 

- 4 Roods, or 160 rod», orl - . 

4e40yd8. or 10 chainsj * '*'^* 

•40 Acres - - ■ " 1 Mile. 

JOO Feet - - 1 of flooring. 

Note. SMDiiodeciDBl>,Mtbe«ttdofPartL 

Table VIII. cubx, on solid, hvasvrb 
. ts used, in meaBuratioii, to Dwasure all kinds of solids ; 

or such figures as consist of three dimensions, viz. length, 
breadth, tind depth, or thickness. 

1798 Inches loake 1 Foot. 
27 Feet —' 1 Yard. 

■ 106j Yarda , 1 Pole. 

6400« Poles , a Furlong. 

US Furlongs— . 1 Mile. 
40 feet of rough timber, or 60 feet of hem timber, 
1 ton, or load. 

TABLE IX. WtlTK UE4SUKS. 

By iiaa neaaure «& wi^s, brandies, mm, spints, dia- 
dtled liqnon, cyder, perry, mead, vinegar, hou^, cii, ttc 
are measured, bought, and sold. 

4 Gills - • make 1 Pint, 

« PhitB - - 1 Quart. 

4 Qaart«, or S pottles 1 Gallon. 

10 Gallons - - • 1 Anker of brandy. 

IB Gallons - - 1 Runlet. 

311 Gallons -' - . 1 Barrel, or half-hogshead. - 

<^ Gallons - • ' 1 Hogshead. 

42 Gallons - - . 1 Tierce. 

04 Gallons - - — 1 Puncheon. 
2 Hogsheads, or 126 gallons, 'l pipe, or butt. 

5 Butts, OT'4 hogsheads, or 262 gallons, 1 ton. 

Mote. In thenonh of England, ■ gill U half* pint; ■lioUienirna 

faicofs|iUin Loodoo ii thoa c^cd tjoefc. 



TABLE X. AtS AHD BEBR UEASDREia IiondoD. 
By thb Ueutire aH malt liqoora are gaaged, bought, 
and sold. 
2 Pints - - - make 1 Quart. 

4 Quarts - - ■ 1 Gallon. 

—fl Gallons - - — 1 Firkin of afc. 

9 Gallons - • ■ 1 Firkb of fcrr. 

2 Firkins, or 16 gallons - 1 Kilderkin." 

■^ 98- Gatt o n a - . 1 Barrel of ale. . 

36 Gallons - - ■ 1 Barrel of tew; 

48 Gallons - - 1 Hogshead of ok. 

M Gallons - - 1 Hogshead of betr. 

2 Hogsheads, or 96 gallons 1 Butt of afc. 

3 Hogsheads, or 108 gallons 1 Butt of beer. 

H.B. Tfae abof F measure ia naecl only in Tjoodan f.ir jaugins tsd 
Klling: in a\l othet plicei in' England, the faltawing fahle U Ibe 
Kandudof uleuidbeciiatMnre, according to a atatule of evciie mada 
iathe;eaTl6B9. 

TABLE XL ALK AKD BEBH UEABt/RB in the Comitrr. 

2 Pints , - ' - make 1 Quart, 
282 Cubic inches, or 4 quaits ' I iSallon. 

8} Gallons - - I Firkin. 

' „ f 1 Kilderbin, or 

ITGaUon. - - ■[ half barrel. 

34 Gallons - ' ^ BarreL 

51 Gallons - - 1 Hi^shead. 

Koto. Notwithitaiidiiig tbs abore Mamie. cDminoa Itoewer*, ia Mna 
pwtt or the oouDbj, allow 36 g^oiu to the poblicuu for a i«rrel of 
ale or been 

TABLE Xn. DfiT MBASURB. 

Dry meBBUre is used in measaring ^11 dry commoditie*, - 
as wheat, barley, beans, and other grain; fruit, rooU, 
(and, s^t, coaJs, oysters, Aic. , 

2 Pinto - - make 1 Quart. 

2 Quarto - - I Pottle* 

2 Pottles, OT 8 pinto - 1 Oalloo. 

SGalkHH - - 1P«*. 

.CCH.«|C 



14 TABLES OV BKGIISH UEASURB. 

4 Pecks - • make 1 Bushel. 

4 Bushels - - 1 Coom. 

2 Cooms, or 8 bushels - 1 Quarter. 

4 Quarters - - 1 Chaldron.' 

6 Quarters - - .— r— iWey. 

2 Weys, or 1*0 quarters 1 Last. 

JV CoaU. 
4 Pecks - • make 1 Bushel. 

3 Bushels - ■ 1 Sack. 

3« Bushels 1 Chaldron. 

21 Chaldrons - - — — I Score. 

Note. 3i basheJg make B chsldron hi Ibe coaDtij : 5 peck) make ■ 

Winchester buebel is i cjlinder Of 18^ inches diameler, uid 8 iucbei 
in dcpih, ond coDtBini ilJO) cubic inGhE^ — 1680 wheat, oc bailey, 
•orni, arc lupposed to Gil a pint nieaiuie, 

TABLE XIII. MEASURE OF tiue. 
80 Thirds make 1 Second. 

60 Seconds 1 Minute. 

60 Minutes , 1-Hour. 

24 Hours . J I>a> 

7 Days . 1 Week. 

4 Weeks — 1 Month. 
13 months 1 day, or 52 weeks 1 day, or 365 days, a year, 
for three years together : but every fourth year contains 
366 days, and is called leap-year, except those centuriea 
which cannot be exactly divided by four. This is called 
the Gregorian year, being instituted by pope Gregory 
in 1662, and was brought into use in England in 1752. 
Hence, if we coDsider the year to consist of 366 days 
6 hours, at a medium, oneday ought to be struck off the 
acco'unt in 130 years, the solar year being only 366 dayi, 
6 hours, 40 minutes. , 

^The common year is also divided into 12 calendar months. 
Memorandum, — 30 days has September, 

April, June, and November, 
February has 28 alone. 
And all the rest have 31. 
In a teap-year, which happeas every fourth, (except in 
the odd cental ies, aa 17, 18> 19, &c.) February has 21) days. 



FAST I.] T4BLB6 OF tHOLIBH IimuUftES. 



Note. In leap yeir. if the end of llie mantli of Febroary be in lh« 
riii)e, one dajr iddm be added ao Itiit aceonot. To knav wbm it is 
leai>-jear, divide tbe jear bj 4, and tha renaiuder sliews how long it 

■■ -"— ' »r ; if noibing remaini, it ia leap-Tcar, eiceptiiw tbs 

10, 1900, 9100, &c. 

TABLE XIV. or hvhbsb. 
IS Unite - - make 1 Dozen. 
12 Dozen - - ■ 1 Gtobb. 

12 Gross, or 144 dozen I Great gross. 

20 Unite - - — — 1 Score. 

& Score - - ii-i - 1 Short hundred. 

6 Score - - ' 1 Long hundred. 

M Sheet. ■ . - ll<J"mofp.p„. 

( or parchment. 
20 Quires - - 1 Ream of ditto. 

2 Reams • - 1 Bundle «£ ditto. 

12 Skins of parchment - — 1 Roll. 

COMPOUND ADDITION. 

Di^finition. — Compound Addition is a rule by whi^. 
several numbers of different denominations are csUected 
together into one-Mwi. . _._ 



26 IDDITIOK or MORir. 

KtlLB. 

Place the numbers so that those of the same deDomina- 
liAtioii may sland directly under each other. Add the first 
row, or lowest denomiBalion, together, as Id simple addiL. 
tioii, and divide the sum by as many of the same denomt- 
nalioB as make one of the next greater : set down the 
remainder, and carry the quotient to the next superior 
denominattoD. Proceed thus through all the denomina* 
tions to the highest, which .add aa ia simple additioa. 

Tht method of proof U the lame at in nmple addition, 

Nme. Addiliaii of none; mar diher be pcifarmed b; ibe piccect< 
ag nil«t or b; the help of th« pence table. 

uoN itY.—Sec Table I. 



174 11 4} 



SumT79 U. 7i SDm9r6 



iTi 11 3| ir4 II 4t 147 14 91 
74 IS 7| 39 18 lOl 77 11 41 
I4» 14 m T14 14 7{ Ifl 10 lOt 
74 14 ll{ 64 19 ll{ 7 7 4 

04 13 10 lOa 14 9 19 4 !!( 
74 14 }{ 19 3 lO| 

05 17 Hi 64 13 10 14 10 11 - 
74 19 lol 174 19 4 74 13 91 
16 14 r| 67 13 5 104 14 »| 

149 15 9i 7* It inf 
74 14 7 16 IB il 



is.) 


(6.) 


('-) 


(a.) 










149 14 n 


14 11 31 


14 19 4i 


14 10 *i 








77 18 3 


«4 14 7 


77 11 31 


39 18 11( 


14 t3 9i 

67 19 41 






19 14 9 


64 13 10 


16 ta 4} 


19 IS Il( 






17 15 10 


18 19 to 


18 10 -3 




1 14 9i 
6 18 l3 


77 19 mi 


17 19 4 


38 15 tl| 


14 11 lOi 


19 10 4 











FASTI.] ■ AbBiTioii or Itbiohtb; 

TKOT WEiOHT. — Su Tabled. 



<*: 


1 




(10.) 


tn.) 


(IS.) 




lb. OS. 


riwt. 






lb. OI. dwt. 


oa. dwt. 


ft 


174 It 




iTt 




n 11 19 


■ U 19 


r4 10 


1» 


714 


11 14 


64 8 14 








li 


ri4 


(• IB 


77 






T* 11 


lt> 


?♦ 


1 S3 


14 3 11 






9M 10 


13 




« SI 




74 14 




74 11 


a 


. »4 


1 IS 


74 1 14 


14 10 




14 P 


4 


715 


a 14 


.77 f 13 


19 11 


14 


11 10 


11 


ru 


la .j« 


19 * 14 


17 10 


IS 




ATOTHSCARTKS TrilBHT.— 51w TaJIf III. 





. («.) 




(1*.) 


(15.) 


('6-) 




s?. 


? 


,1, 


?S 


7& S 19 


II 


? 




« 


tI4 


S 


607 1 18 


'C 


»4 W 


4 


619 


S 1 


'n4 8 17 


37 5 


4 

















./ 






AVOIBBDPOU WMOBT.— &e T«We IV.^ , 




<n.> 


- (18.> 


<19.X 


t«.) 




T. ewL ^r. 


cwt. qr. lb. 


,r. lb. M. 


lb. («.' 


lb. 




174 S 87 


44 S? 13 






74 14 S 


714 » M 


14 -Sfl 14 


«• W 


11 


^4.13 1 






1< 13- 


t 


7J8 W t 


719 9 16 


74 19 14 


•74 14 ■ 


U' 






66 ■ 27 13 


TO 


■9 






74 19 10 




10 


, 70 IS «' 


714* 1- IS 


14 l6 11 


7* 14 


11 











AX»OtTI»K «f HKAIVEia. 



OWTH -MEASURE.— Sw TobU V. 



(«•) 


(«-> 


C»-) 


(«■) 


Y*.,,u.u 


E.B. qt. q. E)r>?t. qr. b. 








749 5 3 




K?; 


U 9 { 


7U 4 9 








714 1 S 


W 1 1 


49 1 ! 


703 4 * 


7» t ■ 




74 S i 


rOB 9 1 


i« 1 a 


MSI 


r*. 3 i 


474 « <9 


71B S "S 


74 9 1(1 


44 t ) 


174 1 


419 1 1 


>« ? i 


74 1 I 


194 s a 


710 1 t 








tts.) 


(«6-) 


(97.) 


(«■) 


17 f ? 


F. p. jd». P. yd*, ft. 


F««t 4>i.<b.c. 


147 39 ■» 




174 a ■ 


14 1 S 


6t4 37 4 


714 4 1 




14 1 f 


714 19 3 


714 if 8 


ft i^ H 






-CIS 1 . 


M 1 1 




719 t7 * 


714 It « 






197 19 1 


719 It 1 


M 11 « 








74 10 D 


94 3 


Tot 19 4j 


614 l| • 


64 9 i 



i.4ifD-iiEABi7RB.^-SSH TabkVlI. 



Part i.] additiow Of mka«vk«. m 
VINE 3ttASVJi.i.,~~r-See Table IX. 

(«.) (94.) (35.)' (3fi.). 

Turn hbd.gkH Pun. catJ. qt. Tierce gsU. qt. 6*11. qt. pti 

- TM 3 62 T14 8».3 -7* 4I. 9 14 3 I 

614 a ei ' 615 81 t 64 40 9 74 S 1 

17* 1 39 714 74.1 74 19 1 39 « 1 

' 164 t 47 fitV 19 1 64 39 9 17 1 

rfA 1 49 7IS 75-0 74 40 1 19 S 0. 

175 a 37 61*. IT t 69 19- 1 77 1 . * 

375 t 49 713 14 3 17 99 S 39 3 1 

M* t 61 '719 SB t- « 41 1 ^14. 1 1- 



AtX AND BRER 1IBA5UILB. — Set ToiU X. 



(37;) . 


(38.) 


(39;) 


(40.) 


B.B.&.nlt, 


A.B. fir.gatl. 


'^t:t't 


B.hlid.gall. qt; 








1*. « 7 




€14 U I 


416 47 9 


16 1 4 


14 1 7 


' 374 43 S 


714 19 1 


17 1 3 


39 3 S- 


137 411. 


614 S7 1 


19 » * 


19 1 6 


719 41 1 


715 5t 3 



17 1 7 - 49 a 6 



DkT uxAsti:BK.T— <Sm Tahk Xll^ 



(«.): 


(«.) 


f43.) 


(«.)' 


Ch. b. p. 
■4 31 3- 


qh. qr. b. 


Qr. b. p. 


Score ch. b. 






rt VO 35. 


74 31 a 


375 1 6, 


715 3 ft 


49 19 33 


64 30 1 


400 a. 


640 1, 1. 


«4 17 3.^ 




371 1 4 


479 * t 


74 14 1& 


«4 19 « 


634 t 3 







COtfFtWIID ADDITIOVt 

MBASVEB or TiHE. — See Table XIII. 



{*6-) 




(47.) 


(48.) 


M. w. d. 


D.J. 


hrs. mid. 


Hn. nln.wc. 


64 3 6 


714 


83 39 


- 647 39 59 


7* 1 3 


■ '74 


14 94 


33T 34 54 


S4 S S 


64 


«1 « ■ 


375 56 5« 


74 1 i 


7* 


IS 59 


7U n 19 


63 i 1 


69 


18 14 


«5 54 54 


74 1 t 


74 


IS 19 


7U 1.7 IS 


64 S 1 




11 17 


CIS 3* 56 


74 1 9 


16 


1« 19 


6J4 t7 39 











CLASS ii. PtOToiteuout ExampUi. 

(4S.) A is iiidebt«d to B £11 At. lOtf., to C 
^£108 lU. nid., to D £167 Os. Qd., toE ^£967 lU 10(/., 
to F ^149 11*. \Qd, to G £190 10«. 6(i., and to H. 
£900 bs. 4d. ; what is A's whole debt! 

(50.) A corn-factor has paid for wheat :£49 11*. lorf., 
forrje ^47 13<. Id., for oats £104 18*. tOt/., for barley 
^7711*. 3tf., forpeaB£8811*.9(2,hehaialaopaidfor' 
carriage and other iacidental charges jC5 lis. l\d., for 
aa iiiSBrance 12 gaineaa ; his commissioD on the whole 
unounts to 10 guineas : for what sum must be draw upon 
bis employer to clear the account 1 

(51.) R of Rotterim is debtor to H of Huff far fiAy 
firkina of bulter, 75 suineas; for 15 pieces of Yorkehirt 
cloth. £215 11*. loi. ; ^^£4 fother of Derbyshire lead, 
iS657 11*. 8if. ; for cheese, £flhH*.4d.; for bar- iron, 
iClOO 19i. 7d. ; for his acceptance of a bill, drawn for 
jC&71 lle.Od. Hhasalsopaidconroys, insurances, port- 
charges, &c, £3^ 111. ; for warebouae-room, cartag;e, 
&c. iS7 7*. ; the factor^e of the whole amounts to 100 
guineas: toi what sterling moiiey must Hdraw upon R to 
clear tbia account 1 

(&2.) A collector of cash has been oat with bills, asd 
gives account that A paid him 50 guineas, B i(14 1 1*. etf., 
C £37, D 315 quarter- guineas. E a £50 bank-note, an3~ 
F 300 gniocas. What mone; bad be in chai|;e Z 



VAHT I.] COMPOVKD %VatMACTUm. 31 

('&&) A! DohleniU), gong out of torn, b infonned bv 
bis stewwd, that kw butcher's bill comes to jSId4 17: his 
iMffccT'i to 1^49 11<. ed., iiis brewer'i to 05 tuineas, hts 
wme-merobaDt's to iSIOl lit. Sd., his com-cliaDdlei'B to 
<V7&, his tallon-chaodler's to iff27 I If. 6d., hb cheese- 
moagt^a to 35 guineas, to his cabinet-iiiBker are owing 
315 guineas, also for rent, servahCs wages, &c. he is in- 
debted jei40 11(. ed. ; and, if he takes 100 gnineas with 
him, to defray his ekpeoces on 1hen»d, for what sum 
must he send to his banker to satisfy these demands T 

(64.) A gentleiuaD bought of asflversmith, dishes to the 
weight of lelb. Iloi. 14dwt., plales 42lb. lOoz. Sdwt., 
^MKins 14lb., satte 12B]. 9o2., waiters lllb. 6oz. lOdwl,, 
tankards lllb. lOoz., and a silreT tea-board, and other 
articles, totfaeweightof Ulb.lloz.lOdwt. Wliatweighl 
of plate did be bny in all ? 

.(A5.) A merchant in XoarfMi bought of a former in 
■ffntt, eight bags of hops ; No. 1 weighed Scwt. 2qr. 141b.; 
No,2, 2Bwt.lqr. 14lb. ; No. 3, 4cwt. l^r. 27lb.; No.4, 
2cwf. 3qr. ; No. 6, 4cwt. Iqr. 1 rjlb. ; No. 6, 6cwt. Iqr, 
lllb.; No. 7, 7cwt. Iqr. ll|lb. ; and No. B, weighed 
6Gwt. 8qr. 12lb. ; the merchant, by agreement, was to 
pay ilie carriage to town ; how HHHty cwt. hail he to pay 
for? 

(66.) I bought six parcels of tiloth, ibe first contained 
37;dB. Iqr. ; the second, 54yds. Sqrs. 2ii. ; the third, 
15yds. Iqr. 2n. ; the fourth, T2ydis. 2qr. Id. ; the fifth, 
SS^yds, ; and the sinth, 4gJ^ds. Howmany yards did I 
buy in oil ? 

COMPOUND SUBTRACTION. 
D^niticn. — CompoKitd SuHraction teaches us bo find 
the difference of any two numbers of cbfferent denomi- 
oationj. 

RSLS. 

Place the less number under the greater, so that those 
parts, which are of the same denomination, may stand 
directly under each other. Begin at the lowest denomi- 
uation, and subtract the under number from the upper; 
when any of the lower denominations sre greater than the 
npper, iacnase the upper number hj as many as make one 



32 



BVBTR ACTION < 



«f the next Buperior denofoiiMitind, {rota which som take 

the figure io the lower line ; set down the difference, and 

carrjr 1 to the next u amber in the lower line, and piibtnct 

u before ; and s{ on till you have gone through all the 

denominations. 

TAc methi^d of proof u the same as in stMpk tubtraetioni, 





MomtY—SeeTabkL 






0-) 




(«.> . 








Boiroir«d 1749 tl Ph 


I^nt 4749 11 lOi 
Beceived 1494 It 10{ 


PM 


94B IS ll{ 




800 IS 9{ 

7*9 11 H 

(*.)■ 


Proof" 
(5.) 




Fn*«r 




(3.x 


(6.). 










149 U *l 

■J* 10 n 


41 10 74 
49 19 lt{ 


44 11 8t 

n 14 ij 


7S 11 101 
44 19 11| 


■ ■ . 








f-) 


(8.) 


(9.) 


(10.) 


■J* 11 M ?« 11 94 
99 17 111 714 18 H 


614 10 8| 


(49 10 4 




(11.) 










.(!».) 










^onowed 71747 11 10( 


IBnavcd 71*37 11 9^ 












f7l49 11 4 




■6174 19 10 




71* 19 lot 
1*7 11 9. 
56 19 lOi 




7S* 17 5» 


Bud .t different , 

timei. 


T^d OBt al 
mudry tim.ti 


. 615 19 11* 
S7* 14 lof 
T* 13 6 




714 11 III 




■ 19 18 114 
. 77 14 l:^ 




L 64 18 JOj 


I^ cot in >ll. 
RemftlDi un band 


lUdinaU 






.. «em«l|i(b>p»7 







IU8T«Am(Hi VW WSICBT*. 



Required the 

Jf. t. d. 
747 11 10 
314 11 9f 
6*7 19 10| 
374 14 7 
167 15 9i 
317 11 S 


(IS.) 

baltnceorttmscct. 

Ct. 

£. .. d. 

41 II 10 

»4i3 » 

- 14 15 9 
U 15 10 
37 13 H 


(14.) 
Reqiliw) the b<d>a 

Dr. 
^. !. d. 
34 11 ^ 
75 19 It ■ 
67 14 104 
47 15 llj 
1* 19 10 
37 15 Hi 
64 U lOJ 


Cr. 

£. t. d. 
711 10 4 
375 13 «* 
714 19 111 
B13 17 t(« 
375 14 7 

14 11 6( 












(15.) 
lb. ocdwt. 
14 11 9 
11 10 14 


THOr WEIOHT 

tl6.) 
M. fltft. gr, 
74 IS IS 
€4 14 17 


—SnliAleXl. 

(17.) 
lb. c*. d»U 
17* 3 10 
159 11 14 


(18.) 
(«. dwt. gr. 
17 W 80 
14 11 B3 






. . 


Awn 

,2M 


rUtCABIKS WMG 
(90.) 

14 1 9 

iaD(t»ett vna 

(AJ 
C«t qr. lb. 

14 < <7 


HT.-^ Tabk III. 

(91.) (tt.) 

14 1* 65 11 6 








AT« 

t. <tmt.qr. 
14 IS S 
1 14 3 


BT.— S«T.WeIV. 

(W.) (w.) 

Qfl )b. 0*. lb. u. dt. 
143 M It tn 11 10 
74 19 14 M 11 03 











.C.no^lc 



iVBTiAOriav or HtAtUKU. 

CLOTH IIBA8URK. StC Tttbk V. 

E.K QT, n. E.Fr.ijr. n. 



LONG HKA&URE. — fiM TttNt 
CM.) <33.) 

P. p. jd. P. jd. t 



ftASD uhAtv^t^—SunbleVU. 
taa.) (M.) <w.) 

I. . r. p. A. r. p. A. r. p. 

S 1 S3 lit I 31 13 1 is 

1 3 « 7* » ST 10 8 39 



wiKk MKABitKk.— 5k ToU; IX. 

{».) . (40.) («,) . {«.> 

hbd. f. BiDdt. g. at Her. g. ' qt. G«lt. q|. pL 

t M - 447 If S 14 1 3 34 a S 

9 «a 19 B3 3 II 41 3 IS Q 1 



AIM ARD B»K XSASGES. — &> Tc&fe.X* 

(4S.) (44.) (45.) <46.> 

B. C B. B.D. fir. B. A-bhd. s- ql. B.hhd. g. tf. 

4 3 9 141 1 3 Sri 1 « 143 1 • 

tit S9 i » 49 47 3 796BJ 



ftVBTRACTtON op knAIURIS. . 
DRY KEA9VRX. — Ste TahU XII. 



(47.) 
Ch. b. p. 
IK 31 5 
U 31 « 


(ia.) 

Cli. qr. b. 
\r 3 1 
14 3 7 

SURK or TIM 

(i2.) 

M. w. d. 

147 S 3 

19 3 4 


(49.) , (SO.) 
Or. b. p. Seoracb. b. 
A7 6 9 . 47 in 
94 7 3 . 14 to 3J 






MBit 

(51.) 
ft*, m. <r. 
17 It i 
14 IS 3 


K.—See TabU 3fUI. 

(33.) (J4.) 
IX ho. m. Hrt. mio. tec 
167 91 50 174 50 51 
19 83 54 94 59 S7 





CLASS ir. Promisctumt Exampki. 

f66.) A horse^iD his furniture is'worth if52 10<.; out 
of It, iC24 10a, Od.i faow much does the price of the fur-' 
nitdre exceed thRt of the horse ? 

(56.) What Slim added to jCU 14*. Oid,, will make 
£133 lit. Old. ? 

(57.) A tiudesman, failing, was indebted to A 
jei05 19s. lltf., to B 160 guineas, to C 1^34 I8t. lOtf., 
to D iC&OO 19s., to E lE'IOO 14s. 9d. When Ihia happened, ' 
be had cash by him to the amount of 1650, gooda to the 
anouat of jC350 i4s. Bd,, his household furaiture waa 
worth ^14 lis. his book-debta amounted to 1^94 14*. &d. 
If these things were faithfully given up to hb credilora, 
what did they lose by him 1 

(58.) The great bell at Oxford, the heaviest in Eng- 
land, weighs It. llcwt. 3qr. 4lb., St. Paul* bell at Lon- 
don neighs 5t. Scwt iqr. SSIb.t and Tom of Lincobi 
weighs 4t. 16cwt. Sqr. 16lb. How much are these bells, ' 
together, inferior in weight to the great bell at Mokow, 
the largest in the world, which weighs I98t. 2cwt. Iqr. ? 

(59.} Aq apprentice, who is 14 years, IL months, 19 - 
weeks, 14 days, 16 hours, S8 minutes old, ia to serve his : 
■laster till he is 31 years of age. tlow long has b« to 
■erret 



30 COMPOUND KOLTIfLlCATlON. 

(60.) Wh»t ve t^ediJI^eDce of l^tUudeaDd longitiide 
between Calcutta in the Ea*t Indies (Lftt. 22° 34' N., 
Long;. 88°a4'E.)> Bod I^nia to South America (Lat, 
1*» 1' S., Long. 76° 44' W.) 



COMPOUND MULTIPLICATION.^ 

Definition. — Compound Multiplication is a rule by 
whicb we find tiie amuunt of any given number, of dif- 
ferent denmsiDations, by repeating it any proposed num- 
ber of times. 

Proposition 1. Wken the multiplier does not exceed 12. 
Rule. Multiply the lowest denomination by it, divide 
the product by the number making one of the next bigfaer 
denomination; set down the remainder, and carry the 
quotient to the product of the next higher denomination : 
proceed thus till all Uie dstkwinationa are uuiltipli^d. 

Prop. 2. If the multiplier exceed* 12, and is a compOr. 
tile number. 

Rule, Multiply successively by the component parts 
instead of the whole number at once. 

Prop. S. When the vmUipUer cannot be produced btf 
the -muliiplication of two, or more, small numbers. 

Rule. Find two, or more, numbers that compose the 
nearut Dumber to the multiplier ; then multiply by the 
component parts, as befwc, and add or subtract) the odd 
parts, as you find occasioik 

Prop. 4. 1/ the multiplier bejtmr.jite, or more, hun- 
dreds. 

Rule. Multii^y the given price, or quantity, by 10, and 
that product by 10. and bo on for 10, 100, or 1000 times 
the price or quautity : then multiply each product by the 
numfo«r of thousands, hundreds, and tens, and the first Ijne 
by as many as make up th^ qumber of things, or multiplier, 
and the ausa oS the products will be the answer. 



cCooglu 



ftnle. When yon IwTeinnfli^e^bj-dwifbokannber, 
^ h it |> i> or 7> &^ (Imde dii top line bv a, 8, 4, A. 
w 6, &af oiiti if tlRinmfator<of we ftactnttkll^ be 
greater tiua 1, nraltiply the lop line by it, and difide the 
product l^'AellCBtfBteatot; itfd thili qodtleDt'to the 
product, or vHue, obtained biy mnltiplying with the «h^ 



Note, Tke^^per/SgureUh^edtktinimar^or.tmdtM* 



TJamu}\li to Proporiticn 1. 

<t ;) . VBn «iAt 4tMj of AM I (8.y fi yMi'M^lSf .-SV; 
tJ1i.6jd.per™i,i (4;)7e!ftK».il|f. 

^ J* j(5.)Wa.fct7».n>*i 

£1 10 SAohnr. |l(7,) )0 faUooa-ftt !]S(i j4^ 

-^ — (8.) iiGwt. at iI>Of.J»H 

(S J 5 biubds at t^. TOA | ^9.) IS itie«p at H ITv^ 9if. 

(10.)In9 pieces of Ketsey, each liyda.i^.'iB.;&^ 



(11.) Wfaatiatheweightofl2taiika^,%(!fiV«I^lltt^ 
llo«. lOdwt. 18gr,? 

(IS.) In 11 pwdsfftnai i«^ ftj^. Sqn. ftL, how 
many .yarda i 

^^Skiptm to pnf.^. 

.i£180W(*t»« IS wBoM 8fjJ(15.) 24 yarda at It. «rf. 

"'^ •* *■ ?*• '?!ypS°^ i (16.>Wte«t i^t^ I. \*l. Blrf. 
5 5J<3-U. (i7.)8etM.at%?.15fclll<i: 

(1&) 84ch^^tlXi?«.^d: 
{19.} l68buflb^atT<.B|A 
(20.1 132 elb at^8f. O^dL 



iF?. ,, 

(14.) lefabda. at 3/. 14«. bd. 

(22.) In 82 wedgea of gol^, each 21b. 7ox. i4gr„ how 

BBiiy poanda ( ' 

(38.) In 21 fieM>> each 8ft. Sr.tSti., howlOl^'SSm t 



I COMPO0HD HVLTIPLIOATIOI^. 

.Exampk$t0pn>p.&^ 

(ft.) Wbtt emt C3 yudi of cloth at 14i. 9± p«r jud. 

!■.' "d._ fl 1. d. 

14 9 1x3-H — 83. OrlhuU 9 6x4— 1 — S3. 

5 3 SprieeofT. ' 4 B Gprioebrs. 



16 19 9 price of 33. 



16 19 9 price of (3, 



(26.) 31 yards atlSi. lid. ij (29.) Ill sKcka of flour at 
(2«.) S8 dozen at 6«. I^d. 1 T/. 4f. 9d. 

(270 X39 pair at 4». Bid. I (30.) 16flcwt. at tL St. ed. 
(260 86lb.ofBilkBt]9(.4<^. | 

(31.) Id 67 yean, each 13m. 1 d^, Shn., how many 
nontbB 1 

(32.) What is the weight of SOhhda. of sugar, each 
7cwt. 2qr. 18lb. ? 

(33.) In 67 paiceb of tea, each 251b. 70E. ISdrs., how 
many cwts., &c, 1 

ExampUt to Prap. 4. 



(34.) WIi»t eoit 394 jniit at 

17 5i per.jard. 
10 

• X 8 14 1 price uf 10. . 
10 

87 5 10 price of 100. 
S 

161 It epiiceofSOO. 
78 11 3 price of 90. 
3 9 10 price of 4. 

343 IS 7 price of 394^ 



(36.) 367calTe8 at 72.101. 5<f. 
(360 &49 Yards at IZm. 9^. 
(37.) 7541b. ofteaatSf.lOrf. 
(36.) 1081b. of indigo ate*. 

aid. 

(39.) 7&lfoth.at20f.5f.ld(f. 
(40.) 176 ells at 5(. »^ 
(41.) 190brls. atU. 14*. 9d. 
(42.) 744chaL at ll. 16t. 8d. 



TABT I.] 



CDKPOUVD DITtSlOV. 



Exan^kt to Prop. 6. 

(43.) Wbat COM 56{ ehtldroiu 
•£. I. d. 

M 1 14 9 pel cbildroni 



IB S 3 price of 1. 



£m 3 4ipriceof56f. 



(MO What coit ^ jtiit at 

1. d. 
' 7 6 p«i jard. 



£\ 14 SpriMOft^ — 



(45.) 1788J gallons at 6*. Ad. 
(48) 37I4Jcwt. at4;. ll*.9d. 
(47.) 7148^ chaldrons at 1/. 14>. 9d. 
(48.) 6471- iasU«t bl. b: 
(49.) 17'»} fiifciDs at 14«. g^d. 
(SO.) 7M|^cwL at 17<. Sjd. 



, a maj be bad to — 

bUborpBceeliiPart III. Clou I.— Ifttae teacher appmie it, h«naj 
omft tbia pn^wdlioD till the scbolst hai learat campoimd ditidoo. ' 



COMPOUND DIVISION. 



2>e^jiaf JML-r-Cnnpinittd i>tvJfiMi teacb«8 ns to $ad how 
often oae giTcn numberiB contained in another of diflwrent 
denoiBiBatioDB ; or, to divide a given compgiutd number 
iato aajr proposed numbei of equal pwlii; 

B11LE4 r 

Plac^ the divisor to the left-hand of (he dividend. 
Divide the highest denomioatioa of the d^ivi^nd by the 
divisor, and bring the remainder, if any, into the next, 
inferior denomination, adding thereto the parta of that 
name in the divideod: divide thb number aa above,. and- 
•D on till tb« whole is finishtd. If die divisor belarye, 
b2 



Md ao4 a conpontc nnaiber, divide ifter the mwioer of 
long dinrioib 

Vote* If thr dlniot be B wlulo number irilh r"*IJ"T|Tflt n^U 
tipl; it bj di^ da iw^ittlBt V tba ItactUjHil fmf, wl!uiw(temBBe^ 
^^ofHieAicatainfinAidiepiMlMt; tEtMmoIflii^ytbadindBid 
bv d« dtBOMiMor w (m ftBCtlonJ put ia dM AriMUULA^^ ** 




'■income tfl iseof. l^A4;<i ](^. iriiM 
369 1 1)00 Id » ( 3 9 lAnnrar. 

im ^, 



"t 5- S 



(9.) Divide 471. 18«. 4<I. b; 34 (IU> Div. 7l4lb. lOox. 
(S.) Div. 37/. lit. lOtfl by^t l^gr. by 88. 

(4.)Div.48/.19«.llU-I^66- (12-) Di». •74cwt. Sqr. 
rK}I>i^9Ul4Ketifibvl4». iMbibfl*:- 

(«.)IM^4ntlMi«^t9^ (|«) DiwaiH>eUi&9qn- 
(r.)Bi«<l«<-llK8^.by«|I 8B.b<rl4»» 

(8.) Divide 1774ft 10ic iHdL^ (14,)> Dir. a«4Mlrrllcb(' 

by 178. 8p. byS74J. 

(9.)Div.47yd>.3qn.2a.by5. (16.) Div. 47(». lldwU 
(10.)Oiv>876&.3r.l4[).bye. I8gr. by 34f. 

<l«t) H ee-Aew bK MMftir'HSlL i«*i, vftet ■•'die 

fMMolir 
m.yn nstth of <AeMe>«M*t'fi/.lflif8A, vAktiMfaM^ 

(»)) Ifl7teWtorieHdca«tlM^6ff>')!|li.tdM«0Mrl>> 



PAST I.] covsovxD Divnioy, 41 

(19.) Bought 7 yuds of cloth foi 16f . 4d, what ia that 
p«r y»rd ? 

(2a) If 63 oien cost 2563/. \». Qd. what cost 1 } 
. ($>.} lfa6lb.ofbuttercusta/.15i.6d.whatcoBlsllb.I 

(2S.) !f&28lb.oftobaccocost33f.l3<.wfaatcosUllb.I 

(23.) IfatuD, or 262 gallons, of wine cost 60l. whst 
coats 1 gallon i 

(24.) A price of 1000 guineas is to be divided iuuoog 
150 sailors, what is each man's share, after deducting \ 
pait for the officers ? 

(25.) If 12& inEoU of tilver, each of an equal weight, 
weigh 13 47 OK. lldwt. 14gr. nhatis the weight of 1 ingot f 

(36.) If 475cwt. Iqr. 141b. be the weight of 27hbd3. of 
tobacco, what is the weight of 1 ? 

(27.) Bought 6{ pieces of tapestry, contaiDing 237 elb 
Fleiu. 2tir. 2u. what is the length of 1 piecef . , ' 

CLASS II. 

(28.) A common posture, containing Ma. li. 36p. ; 
anolber, contunina; M^ acres ; and a third, qoDtainiD^ 
3Qa. 13p. ; are to be enclosed and divided among ftO pa- 
rishioners: what IS each man's share, after deductmg 
21a. 2r. for tithes, admitting the latid to be equally good i 

(%9.) Twenty'»is wedges of gold, weighing, witji a due 
proportion of alloy, 34lb.3oz. lldwt. 14gT. were brought 
to me mint to be coined into guineas ; what is the weight 
of each wedge, admitting them equal, and how many gui. 
neas may be made ont of the whole, supposing no loss ia 
the metal, and that an ok. will laake 3^ guineas? 

(30.) A penoB sold a bogsbead of sugar, weighing 
7c«t. 3qr. 141b. bow much pure sugar was contained, ia 
it ; thirteen times the weight of the dross and hhd, being 
eqnal to the weight of pure sugar } 

(31.) If a ti^nt of silver be worth 357/. 11«. 10i</. 
what is the value of a ihekel, of which 300 make a taknt, 
and what is the-weight of a talent, a *kekel weighing 
Odwt 3gr. ? 

(32.) Ciintii/iu the Roaun general, after aonrjTiering the 
raty of Vtii, and other services done to bis-country, was,, 
Ibmngh the enmity and avarice of the tribunes, tinea IfiOS 
«f*(, value 4/. 13f.4)^. Fray what wu the value of .a» 
M in English money ? 

B3 



I%M(M(-^J^«llwfA>fiist&eineao(t<ifi«4d^Mrai- 
Mito from oM ntme, or de)]oillhntioii> by uM>tfaelr oS the 

All grat nfttaea are brought into unall bv Oraltfptj'tilg 
hi tt itfofl; erf tUe' next len aa inaie one of the gtai^, 
•dtKng to the pTDdirctthc parU'of the lesirnnie, if Ac 
number to be reduced be a compound oDe ; and alf mna^ 
tomei iti bfottght inur gftat b; iBviding b; Si uurf of 
the lesa as make oni of the next greater. 

TJle auikid tf proof ii by ttettHng the puttion: 



Nat* 1, To nailiplj s wboie nnmbcr \n ■ wbola nnuber witb a 
fttctiaa jmA«d 10 it. when Toabkveiaiilflldledb; the «ttole number, 
H in linple i«D)(ipMation, if Ihe part be f, f . |, J. or J. &•.,' ditide 
tbe maltiplicMid bj 3, 3, 4r 3f o* 4 Jms- ■ Dxt. if tht DDinentor of 

■•'■■• rtt» g 



th* frutkniti pw be giUtn tbui 1, let lb* mahiplkud tw h___ 
plusd bji^ and divide ihe product bi tb* denondiuitor : addthii ■!»>• 
biat (0 the pft»riict obtiintd by nmftipljtag wirb tbe wllote nonbrr. 
t. To divide a whole nombet bv a wbole Bamber whh ■ fractloa 
MMd'to it HaMptJ (he iititot hy tbe deucmiintuT of ihs fracikoal 
Wi^andaadOMMUattabittoaaBndDct} leMbiabeanewdiTiMra 
^M BiViaJy tbe diridciid ■>; the tteamaiaalor al the fiactloMl part 
foi a nc* diaideDd, wfaicb divide b; Ibe new diTfaoc toobtaU Ibelrn* 
q«ini«nt When the dividend bat a fraction joined to it, the rnls bf 
VbttfUfag Ate ^uMittat v91 be exactly tbe leveite of ihi*, 

ErampItB. 

KQiriT,— ^ TMe I. 
<>.)|iiat.M. bo*j»taj 

VDfk ptBHv Hid faitUv ' 

£■ *. 
i 5 



5040 
^ -BsM b- « grMt nun tmnitht 



(9.}£a 4900 (kltUnp keimuij 

(hiUlngp, and pMD^t I 

4)4800 tartbinl^ 



1W)1M tUtlinta. 

A pouidi. 

imall name it h 
mat, bv a BMIbi 

preaeUofr 



(3.> tola p«Mind».how.iaaiig idiiUingm j^escs, tod-fiur- 

(4) I> 66 guineu bow tnaiq dillinf^ pwcfli. «iiiiIJkt 
thiags? 

(6.^ 8«^ice Mf. lU. 9^ into fardtiBgs. 

(6.) Keduce 77/. lUi lOif into hedfpeace, 

(7.) Reduce 04l. lit. Bd. iDto pence. 

(O.) Reduce 47l. 14>. 4(Z, into two-peocae. 

(9. J In 34/, 111, dd. how totany three- peaces fta(ipeilG«? 

(10.) In 47A 101. 8(L how maBygrbats, pene^, and 
ftrttingst 

(11.) Id lOBf. 11«. 64. bow niaay ilipencea. 

(12.) How manjf crowaa, balfKa-owuB, shilUngp^ aix,- 
pencen, and pence, are id 64J1> t 

J13.) Reduce 74/. 13*. 9d. into sfaniwt^, Ibree-peitcCH; 
AiihiDgs. 

J 14.) In lUSO&rtbingp hAw iiuuy pence, shillit^a, 
ponndi i 
06;) In 17880 pence bow many poiinih ? 
(lO.) Rednee tV0800 ftrtbings iuto guinea^ 
(17.) In 6040a halfpence how many pounds? 
(18.) Jn 12050 shitlmgi how many crowns and poiiada? 
\i».) Redvce 311040 penee into groats, ahillingi, 
crowns, and pounds. 

(20.) In toil. 10*. 3d. how many pieces of coin, each 
7i; 3i^. in value i 

J (St.) ln7494dolIars,Bt4«.6<f.e&cti, howmanygroala, 
abihings, bolf-crownB^ crowns, and pounds i 
is.) In a Jacobus, a Carotus, S angels, 3 tnaiis, 5^ 
kf, tf testen, and 60 groata, how many tiuihiqgs ? 

3. TROT WEIOHT. — S« Tiible II. 

(S8.> la I7n>. 0(n. how mm; gnioB? jtnt. lOOSSO. 
(&4.> In OTSO gntnra how many ounces ? Am. 14. 
($6.) In 14 ingots of silver, each 27oe. lodwt., how 
nmiy giwuf 

(!HIO In 474 tpooBB, each weighing 3oe. lOdwt, bow 



ly powids of sHvcr f 
IT.) How n 



-(ST.) How nmny pfait«y enefa Oes., nu>7 be amde out o£ 
171b.6oz.]4dwt.ofiUTert - 



44 KtfiucTtoir^ 

' iiB.) A gentleman sent a tankard to his gal^fsmitli^ 
weighing 50az. 8dwt., and ordered bim to make it into 
tea-spooiw, eath weighing Ijoz. how maa; had h^f ' 

'3. APOTHECAKIES WEIQHT. — See TubU 111. ■ 
(29.) In 25lb. how many scruples and grauis? Am. 
72009 144000grs. 

(30.) In 97020 grains how many Onnces and pounds 1 
jini.204J 17fc. 

(31.) In l&ft I| I3 13 2gr. how many grains! ' 

(32.) In 174947 grains how many pounds 1 

(33.) An apothecary made a compound of 12J Ij 29 

14gr. into(r(jcAe»of 19, of 1§3, andof 14gr. ; and into 

piUt of llgr. and 13gT. each ; he made an equal number 

of trochu and pilU : how many of each had he 7 

4. AToiKDUPoiH WEiRHT. — Set Toblt IV. 

(34.) In 12 tons of iron how many lb. 1 Am, 2e8801h. 

(35.) In31:i60lb.ofiron how many tons! Ani.iitoiu, 

(36.) In 375cwt. 2qr. i51b. of copper bow many Ib.l 

(37.) Reduce 740900uz. into cwts. and tons. 

(38.) In 39 bags of hops, each 3cwt. l<ir. 14lb., how 
many cwta. ? 

(39.) lo 750 fotiier of lead, each lOjcwt., bow manv 
ewts.? 

(40.) In I35cwt. of raisins, how many parceU, each 

(41.) In 570 great pounds of silk bow many common ? 

(42.) In 625 common pound* of silk how many great? 

(43.) How many pounds in 54hhds. of tobacco, each 
weighing 17icwt. f 

(44.) A grocer weighed out Hnhbd. of sugar, -containing 
IScwt. Sqr. lOlb., intoparcelscrfGlb., of 81b., of 121b., 
of 14lb., andof 281b., and had an equal Dumberof«ach; 
how many of each had he ? 

6. CLOTH «KABuBB.—5fce rat&T, 
(46.) In 314 yards how mony.nails? Ata.WiAnaiU. 
(46.) Id 576 Flench ells how aiauy \uA» 1 AM, 001 
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(47.) Bfl^SftvWy^.V 3gVs,Vtf? %'ft«''!' ™ . . 
(48.) In^ 67 pieces ofHolIfMid, e^ch 36 elltFteqLi.Bh, 

"(49vy vi 14 bales olrloth, each 17-picces, efclr piCce 
66 eHs Ftepisl), how many yardsl 
t&fk) 1^ 894 iu«ceB d( ituffi ea,clf 23|^ yaida, hpif i^ViT 

(Bl.) InTeepieces oS-Ktrstjf, escti 46^ ;ai^, how 

naay yanUI 

(63.) In 471 mileB how many ^dongs. aad polaat 

j^HhMVflf^ lAOSaOfi. 

(69.} In 123200 yards how.aa^ mUea!. Asa.lOm^ 
(M.) Ia&0iiiu](v.howjiaii9.yaras, feet, incbf s, and 

baney-cornsl 

(JA.) Bcdace^m. afuilt 31^. B|E. .^u into- fe«U 
(66.) In 17400 cbsins. htur many. fuflMigaLand miles-f' 
(67.) Hffiiv iii^D^ bafley.cprps, titu! rc^ih SJysd the 

earth, whica u 3^ de^'ea, each 69j miles 1 aQ(i,hpw 

mitnT aiurten of 'barlev are cMitatned-in sut^a jpimbeF oC 

^dev^nu, adnMttine 9212 barfey-cojnB to fill »,^nt; 

and that 612 pints will makt a quarter 1 

(68.) How ofttni vriSi ^terambulntirr, 22\yaad8 in 

ciicniBreretice, tlinLbetw«en Xktwf^ and xorkf beioK 

7. LAUD HiAsrRi.— SIm TflWeVlU 
(69.) In 77ak 1*. 14|h,.liimmB«9 pn»b«»5. itefc 

(flK) IB17B80 pefobaa-hownwiqraFM*-^ 4»t«t.lfl*. 

(61.) If ft piece of ground, contftiniag 14a. S^i.ba 
tAm fraU.a.fieM ef 5« aenu^ hQ«.iaa*y, pPMb» witt;tfae 
miMiiiiiltn ooUbtO'i 

in.). AiMidWttW4faaa4-fMUB« tbefirsbmaoauies^aftk^ 
Ir., the second 4i acres, the^ilini 68. SOp.. and thafanHto 
«. ar, Mp.. mi tb««i ha T*rtie» to disidfr into, pwwels, 
oB*«o^ nt aj rooifceiKii f« t*to piwpow of accowwai. 
^i^p hM. TMnirfaniuEkg,teaante wtbrswalji teaenwwUi . 
bow inany will lie have \ 



4S SEDCCTIOr. '^■■ 

8. WiHE MBASUKK.— SireTaVelX. 

(63.) Reduce SShbdi. into quarts. Atu. 8064fff. 

(64.) In 3276 gallons how maay tuns t Ant. 13 turn. 

((S&.) How many galloDs and pints are in 75hhds.l 

(66.) In 77hhd». of brandy how many half-ankers? 

(67.) In 10 tuns Shhds. 1& g;alloTis of wine, howtnanv 
pipes, puncheons, bhds., tierces, and runlets, and of eacn 
an equal number 1 

9. ALK ANP SEER UEAHVRE.— 5m TobUt X. end XI. 

(68.) In 38 hogabeads of ale, in London, how many 
pints 1 Aha. 14&92 pintM. 

X/BO.) JnSSbogsheadsofale, intlMCOiintry,howniui]r. 
pints! Ani.'.lbbO^ pintt, 

(70.) Reduce fi(6 barrels of beer, Zmdm measure, 
into haif-pinta. '. 

(71.) How ' many gallons of beer are contained m a 
bnok of 60 barrels, country measurel 

' 10. DRY MB4SCRE.— See ro&feXIl. 
' (72.) In 44 quarters of com how many peeks? ^im.^ 
1408pec*». 

(73.) In 30720 quarts how many lasts? Ani.\2lttlit,\ 

(74.) In 50 chaldrons of coals hoW many pecks? . 

(7d.) How many sacks, of 3 bustiela each, 'ate con*, 
tuned in lOSchald. 12buBh. of coals ? 

11. UEASURB or TIME.— .^ee Tat/e XHI. 

(76.) In 366d. &h. 48m, 55Bec. being a w^ year, how 
many seconds ? Ait*. 3155698& teeondt, 

(77.) In 354d. Bh. 48m. SGJsec. being a lunar year, or 
IS l»nar months, bow many seconds? An*. 30617316^ 
teeondt. 

(78.) How magy days, hours, minutes, and seconds, 
bave eliqwed from the creation of the worM to Christoaw 
3818, supposing the creation to have been 4004 years be- 
fore the incarnation of Christ 1 

. (79.) If London was built 1108 rears before Christ's 
nativity, how many boars is it since to Christmas 1818 1' 

(80.) From May 18, 1818, to Febniar^ 18, 1845^ bow 
nuo]' days ? .-. 
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- ' - CIJ1S3 II. PromiiemMt ExampUt. 

(61.) AbntcberbasSfioxen, each weighing 23iB| atone, 
eight pounds to the stone, to be cut out for sea-service 
into pieces of 14lb. of 2dlb. of 221b. of SOlb, of 16lb. and 
of l&lb. and to have an equal number of eacb; bow 
many pieces will tbese oxen produce, allowing nothing 
Jbr waste 1 

(B2.) A country gentleman ordered 68/. \4». tobedit- 
tribnted among the poor inhabitants of 4 villages. Those 
of the place of bb residence were to have Is. each, those 
of the next %d. the next were to have Qd. and the last 
Ad. each ;— four persons (one out of each village), wbo 
shared in the bounty, were uppointed to distribure the 
money. Now, admitting the number of indigent persons 
in each village to be equal, how many partook of this 
chari^, the men who distributed the money being allowed 
&*. Aid. each extra. 

(63.) A gentleman sent to bis goldsmitfa 18 ingots of 
silver, each weighing 8lb. 7oz. 14dwt. 21gr. with orders 
to make it into tankards of l8oz. 14dwt. lOgr. each,, 
cnps of lOos. ISdwt. llgr. each, spoons of 24dk. lOdwt. 
14gT. per dozen, salts of 4os. 12dnt each, forks of 
tSoz. lldwt. 14gr. per dozen ; for every taakard he was 
to make one cop, a dozen spoons, one salt, and a doien 
forks :— how many of each will it make, allowing 7oz, 
Idwt. 14gr. for dross, and what quantity of silver will 
there be left 1 

(84.) How long would 600 people be in countmg a 
UfftiMi of money, supposing eacb of tfaem counted lOOJ. 
every minute, (without intermission), the year consisting 
<tf 305 days 6 hours t 

(85.) According to the Julian account, which was 
used in England before the year 1752, the year conusts 
of 3G6 days for three years successively, and 360 days 
every fonrUi, or 365j days at a mean ; and ^e solar year, 
according to the best astronomical calculation, consists of 
96& days 5hrs. 48m. 4ilsec. — Required in how many 
years the seasons of the year would be quite reversed, 
MS, hovr many years would elapse before Ckriitmat would 
fidl upon Mtdiummtrf 

.C.CHWlc 



48 THB ftULt tff'^ldJltfe DIUICT. 

(8«.) If 4^ ^imi^ )«fte Ifb. TrVj/, '^ai'ia * bUf- 
pescc Bu^e 1H>. Awirdi^ou^, what is the wdgbt -of R 
giuuea and of a halloa; in Troy weight 1 , . 

(87' ) A farmer had 6 mnu, to whom be left &do/. ut 
cash, aad 5 hilla of Ml. ios. 6^. each ; , he ordered bb 
debts ito be -paid, amouatiag; to 120l. { and 20l. to. he 6X7 
p'end«d at his funeral : tb^ residue was to'be divi'ded iii 
this maimer t the «ideat was to have a fourth part, and 
eaGht)ftbeotfaersoD8 tohaveequalahates: wlmtvasflw 
share of jsdh sou 1 

(88.) Tbe national debt is eight hundred nullioili, and 
itarty ten-pound bank notes, upon an average, weigh u 
ounce Avoirdupou; now, supposing this debt to oonust 
entirely of ten-pound notes what ii'ould he the weight 
Oieveon 

(89.) Tbe m^ti distmce of the earth from the avn ii 
ninety-fi^e miUibns of miles, and tbe circumference of tlie 
earth's orbit is 6f times its diameter ; sow, as tbe earth 
goes round the bud in 366 daysehoun> atwintnitepa 
hour does it travel ? 

(96.) A general distributed 3071. i7(. among 4 cap- 
iMns, 6 lieutenants, ahd 60 common soldiers : to eviry 
lieutenant he gave twice as much as to a common soldier, 
and. to every captain diree tiroes as inuch as to a lieule- 
nant: what did ench receive? 



THE RULE OF THHEfi DIfiEGT; 

i)t)Cftttf(IH.— 7]b ftlKfe ^ riKhee Dihxt VHiiaa, tiy 
three given nuraben, to find a fourth, tthiVtb Htilttav« 
Utt sdlfte MtioKt AfrkMMd as the tbihl hM to thte first : 
ttat fH, if At Sf«t bK gr^Mei- thfcA H16 tbinl. The sAcMtil 
*tll be greater tbftn This tmOh ; atad, if tbe fiHt be less 
thu the thkd, ttK sWand friH be less iiiah tbti fbortb. 

• In tNe old Mpptr cotM^e \itrt b«« btiTpttOx t righed Ui dnlnie. 
In BsflWi^ bt)M«|4 the tMDpWiDf jpiecci wki^b 1*0 ouesi. iM pUOy. 
pi««i one tHmee, bkt ■ bBirpcnn* ^ciglti hfl ttnn bnlf nn OBfCc; ufii 
stBTtliing leu than ■ qnaihrof atioDnre. The iBilniina^oflSOAis 
Rill lighter, on KConnt of tba advuHW in the pnce 6T capper. - 
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BDLB. 

State the question by placing tbe numbers in such order 
tliat the fint and ^ird say be of one kind, and tbe ae- 
eond tbe same as the number required : flieii Ining the 
first and third numbers into one name, and the second 
into the lowest deaominadca meDtioned. Multiply the 
second and third numbers together, divide the product by 
the first, and ihe quotient will be the aQawer id the same 
denomination as the second number.. 

If there be a remainder after division, it is always of 
the same name as the lowest deoopitnatioa of the middle 
number, and must be brought into the next inferior deno- 
mtnatioD, Uien divide again by the first number, &c. till 
yon come to tbeiowest denomiuatioo which the middle 
number admits of. The several quotients, taken together, 
will be the answer. 

The yttlhod of proof it by ehangbtg the order tf tkt 
stating. 

pHcdcalBrRalctaadOtnerTabaiu. 

1. Ifthefinl tarn, aiid-«itbei the Mcond or Ifaird, can ba divided 
bj aa; Dtmber. without k lemiunder, let tbeiu be djuided, and tbe 
qnotienti uted iaitead oftKeai. 

S. Diiide tbe kcoik) term by the first, multiply the qna|ien1 bjthe 
tliird, and the product will bo the anBim. 

a. Divide (he third term bv the fint, mattipl; the quotient by the , 
lecfHid, and the prodnct wi]! be the answer. 

4. Divide tbe Grtt term by Ihe second, and the third b; that quo- 
tient, tbe la*t quotient will be tbe answer. 

5. Divide tbe lint term b; thethiid, and tbe second by tbal qaotient, 
the la.t quotient will be tho an.wer. 

6. When anj of the abuve metbodi can be uwd, tbej will be found 
more convenient than the general mle. 

1. The greatest difficult; in tbe Kale of Three, is in staling the 
qneilioD, or abitraeting the numbera oat of the words in the quealion, 
and placing Uieni down in their proper order: to perfuTDt which, Ihe 
following ntnervalioDS may anist the icholar. 

In all questiani in the Role of Three, there are three given terius i 
two of luppoMtion, and one of ilenand ; thai of demand matt alwa^j 
be the Iliiid number, and naj be known 1^ the wDnlt. What cost ( 
What will? How far' Uownacb? Jiow nun; J Uc llie firU term 
muit alvaja be of the same name as t)te last, or term oF desuiid ; uid 
tbe tern aoaght will be of the ume kiad uif d denuoiineiion as the fecaod 
tenu m the lupparitiDo. 

8. Tbe metbudof proo^ a* baa been alieadjobKrved, Li by cliing. 
iag tbe udei of ttw ilaliug ; the fallowing enaple win iheir i« what 



60 TBS ftllLC op TH&BK DIBICT. 

■nuiDCT ft may be yaried,— Eiiwipfc. If 9 jardi of'clolh co»t fo«t 

' iliillInE5,»li»twill8]rard»cortBlllieianie.rBte.f 
StBteilthiu: 



rarjattoB 1. The third t 

t. The aecond term ia to the first u the fbaith U to tha 

3. Tha fbinth tern ii lu the third u ike Mcond ia to the 
Gnt 

Eximpkt. 
(l.) If 2cwt. 3qw. 141b. of sugar cost 64 14*. Id., 
what win J2cwt. Sqrs. cost ? 

m mmber. Bd nwabtr. Sd number. 

Bcwt. 3qr. l*lb. i 6!. 1*1. «d. ; : lacwt. 3i|c 
4 ' K) * 



134 ihiUmgi 



856S 
1418 

18) 

atS]I9990BD{T140peDce,&arthii«nib«r, 
r, S9I. t5k SS5* SI0{d9l5 •Ulliags. . 

450 ^f9il5 



In the tbiyn tuSof, when the t«m* are r«ducrd according to tha 
, rtle, theT«taiiddnu.SSfllti. i 1610 pence it 149BIb. . TiiOpenee. 
How, if lib. had cort 1610 pence, il ii clear that 14S81h. wonJd ha.o 
SMt 14J8 time* 1610 pence i therefore the lecond and Ihiid terma 
nnut hare be«u mulUlilied together, which would hay* producod 
Xt990e0 pence fbt the aniwar. 

Bad 41b. bean bongbt for 1610 petice, tb« amwer would bava ban 
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half the product of tli< Kcond and child termi ; had Sib. baan bou^t 
Ibr 1610 pence, the aiiJHec would bme been one-third of die abOTS 
product, and so an; hence it is obvioiu. that, in all cases, the pnidnoc 
of )he second and third termi mnit be divided by the first lem, Hgiee» 
■bl; to the rale. 

{i.) If 12cwt. 3qr. of sugar be bought far 291. Ibt., 
what will 3Gwt. 3qr. 141b. costi ^nt. 6/. 14<. 2d. 

(3.) If 6i. 14s. id. be paid for Scwt. Sqr. t4lb. of bu- 
g&r, what quantity ma; be bought for 39/. 15«. ? Ant, 
12Gwt. 3qr. 

(4.) If 39/. 153. will buy 12cwt, 3qr. of sugar, what 
quaatit; will gl 14<. 3d. buy } An*. Scwt. 3qr, 14lfo^ 

(5.) Ifacwt. of tobacco be worth &/.l6f., what is the 
worth of lib. ? 

(6.) If lib. of butter cost 1«. Bd. what will a fi^m, of 
66lb. coatl * 

(7.) Bought 3f yards of cloth for 21, 16i. Od., what 
m^at I give for 38j yanjs at the same ratel 

(8.] If I buy 56 yards of cloth for 40 gniueas, bow 
maay elb Fleuish can I buy for llSd/. 10*. 1 ■' ■ ' 

(9.) A sailor entered od b«ard a maa-of-war the 14tli 
of May, 1780, and was discharged the 11th of December, 
1783, what came his wages to at l/.6f, per mouth, reck- - 
oniag-28 days to a month? 

(10.) How long will a person be saving 100/, if he lays 
by If. od. per weekt 

(LI.) 3ought55 yards ofboUaud for ll/.5«.,hawiBany 
EogUsb ells can I buy for 100 guineas at the tame rate f 

(12.) A factor bought 30 quarters of com for 76/. 17f, 
«d. and 150 quarters of an inferior kind for S61/.ll«dA 
to mix with it ; how must he sell die mixture per bnshd 
to gain 30/. by the bargain ? ~ 

(13. ) Bought 27 pieces of cloth, each 34 ^s, at 7«. Od. 
per ell, what is the value of the whole? 

(14.) A creditor agrees to receive of his insolvent 
debtor after the rate of 10«. Gd. in the pound for a debt 
of'475/. XOi. how much will he receive in the whole 1 ' 

(15.) If 18/. 14* Q%d. were paid for the carriage of 
53cwt. 3qr. filb., what was paid for the carriage of Itb. 1 



&f riti B0Lt or TfliLBK oiXEcr* 

(Ift.) A bBDfcnipt's effects amount to 1000^ giliReM. 
His debts amount to 2547/. l4t, 9d., wbat wilt his crt- 
ditors receive in the pound 'i 

(17.) Therentalofa villagei947l4/.lli.L0d. A tax 
of 1 111. 17«- aid. is to be made for the support of tiie 
poor i^-at what rate per pound must the assessment be . 
made to defray the expences t 

(18.) A geatieman pa^s taxes for 3bnL 14*.— the 
rental of the whole village is 47 14/. lis. lod. uptmirtiich 
• taa is imposed aawuating'to 285/. 14«. 7(f. Whatsum 
must this gentleman pay towards Uiis taxi ' 

(10.) If a tax of 9d. in the pound be imposed apoB a 
vil^ge for the support of the poor, what sum must a gen- 
lleman pay towards it, who pays taxes for 3&0l. 14«.l 

(20.) Bought 14hhds. of sugar, each weighing 7cwt.lqr. 
Itib. at 2^ 14«. 9d. per cwt., what do diey come to 1 

(21.) If a pack of wool weighs 2Gwt. aqr. X4lb, vHiti ' 
t* it worth at 17*. g4. per lodd l 

(122.) Bought 167 fother of kad at &L 6*. per cwt. 
para cairiaffe, &c 5 guineas ; what does the lead stand 
Me in per lb. 1 

(as.) If an ounce of gold be wordi St., what Is the 
worth of 14 mgots, each weighing Slbi lloz, Ifrdwt. 
ISgr.t 

(24.) Bonght 76 pieces of stuff for 722/., at 4*. 9d, per 
yard ; bow maby yfixds did I buy, and how many Engluh 
ells did each piece contain ? 

(25.) Bought 4 tuna of oil for 247/. 11*.— 64 g^ona 
of which being damaged, how must I sell the remainder 
per gallon so as neither to gain nor lose by the bar^in ? 
(20.) A factor bought a quantity of broad-cloth and 
baue for 134/. ; the quantity of broad.clotb he bought 
was 117| yards, at 17*. 9d, per yard ; for every S ym» 
of broad-cloth he had 1^ yard of baice : — how many 
yanis of baize did he buy, and what did it cost hiui per 

CLA.B8 II. 

(27.) A merchant in Lan^n bought 59 tuns of port* - 
wine for 60 guineas per hhd. ; tbe frei^t thereof front 
Cforto to Lmdtm Cost 47/. lot,, the loadiag and us- 
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Iptding 7'. 1A(., custom 24/., cha^s of the cellar 3 
guiDeaa : — what was the prime cost of a galloo of this 

(28.) A draper bought 5 packa of cloth, each pa^k coor 
taioing 7 parcels, each parcel 15 pieces, and each piece 
16 ells EL 2qr, 3n. — For every 5 yards he bought he gave 
41. 7«. 9d., what did the 5 packs of cloth stand him ml 

(29.) The globe of the enith under the equinoctial line 
is 3€0 degrees in circumference, each degree 69^ miles : 
— now, if this body turns on its axis in. 231ir. &6m,, at 
what rate per hour are the inhabitants upon the eguiUor 
carried from West to East by this rotation, and at wfaat 
rate per hour are the inhabitants of London carried the 
same way 1 — The latitude of London is 51^ N., where a 
degree of longitude measures 87m, 2f. 37p. &Jft. 

I'M.) J^ tax of 22at, 10«. was laid upon four villages, 
A, B, C^ D, for repairing the church : it has been a cus- 
tom with thrse vijl&ges, time iiamemoiial, that, whenever 
any taxes were to he levied, as often as A, B, and C, paid 
each 3(t, D paid only id. What did each village pay to* 
wards the reparation of the church ? 

(31.) A mnn bought 120 eggs at three for a penny, and 
afterwards 120 more at two for a penny. He' immediately 
put them altogether into a basket, and then sold them aid 
at five for twO'pence, whether did he gain or lose 7 

(32.) Required the exact time of the day between, the 
hours of 2 and 3, when the hour and minute baodsof a 
clock ar^ botli together, when they make an angle of 90 
degrees ; or are 16 minutes apart ; and at what o'clock 
will they be txaclli/ together a second time ? 

(33.) A bare pursued by a greyhound, is 144 of hep 
Leaps before him at setting off; now the hare makes 4 leaps 
while ibe greyhound makes 3, but the greyhound leaps as 
far at twice as the hare does at thrice : — how many leaps 
must the greyhound take to catch the hare ? 

(34.) Shipped for Jamaica IToO pair of stockings' at 
4i. bd. per pair, and 1748 yards of Manchetter cotton at 
8«. Id. per yard, and in ri;turu I have received 473 gallons 
of rum at Si. Bji^. pef gallon, and27hbd3. of sugar, eadi 
wdghmg 7cwt. 3qr. lolb. neat, at 3/. 15t. Id. per cwt> 
Y^bal i« tlu balance between us, and in. whose farouEl. 



i4 TBI RULE OF THklX DISECT. 

(S&.} A geiitleUan's j&aiy income is 37801^ bis wedify 
cxpences amount to 32/. li>r., laad-tan, lepairB) Sec, 
amount to.j of his annual income ; the charitable dona- 
tions trhicb he distribute? amount to ^ part of the 
remainder, his pocket expences daily amount to t\ gnt- 
nea, — what are his whole expences in a year, and nhat 
-does be lay up at the year's end X 

(30.) Laid out 571/. Is.Sd. in wine, at 3a. 7<I. per gal- 
lon, which having received damage, by reason of some 
pipn itBiVing, I found my returns no mote than 419/. 11>., 
by sellWig what came to hand in good order, at 7'. Od, per 
^lon ; pray what quantity of wine was lost t 

(37.) A merchant bought 22jcwt. of pepper, and 174 
cwt. of ginger ; the pepper cost him 14/. 19*. Id. per cwt. 
the ginger 12/. 17*. 6a. — What is the whole value of the 
pepper and of the ginger, and what must each be sold for 
per ounce, that he may gain 90/. hy the pepper, and the 
same sum by the gingerl 

(38.) Bought a puncheon of mm for 41/: 14*. Gd., to 
which I put as much water as reduced the prime cost to 
6*. Sd. per gallon ; what quantity of water did I put in 1 

(39.) Divide Ibe number 36 into three such parts that 
j of the first, J of the second, and J of the third, may be 
»U equal to each other? 

(40.) A grocer delivered i7cwt. 3qr. 101b. of tobacco 
. in the roll, to be cut and dried; when it c«me home it 
weighed IGcwt. 14lb. — How much was lost in every lb. ! 
and. admitting it cost Bid. per lb. in the roll, and lid. 
per lb. cutting, what does the whole now stand bim in, and 
what must lie sell'it for per lb. to gain 10 guineas b^ itt 

(41.) If one pound of tea be equal in value to 50 
orange*, and 70 oranges be worth 84 lemons what is the 
value of a pound of tea when a lemon is worth a penny ? 

^42.) The distance from London to York is 198 miles ; 
two travellerm set out at the same time iu order to meet 
the one &om London towards York, the oiket from York 
towards London. The one travelled 16 milts a day, the 
other 17 miles a day; how many days did they travel be- 
fore they met 1 

(43.) A footman agieed to serve his nmster 13 month* 
foi 18/. and a livery of a certain value : at the end of 1 
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bomIm he WW tuned may, and received U> livery and 
8^ 10«. in money. What naa the prime coat of his 
li»ery? 

(44.) Shipped off SMcasksofbuUer.wd^teillcwt. 
9qr. 14lb., which cost me 2/. bs. per cwt., pud duty 64. 
pevcwt., cooperage 2^16t, Ofrf., boat-hire IBt., porter- 
age. Sec. HI. a*. Id., oellaiage 3/. 4*. fd. Wtnt did Icwt. 
Of Uie butter atand me in when on board ? 

(46.) A man and hit wife found, by expciience, that a 
barrel of beer, which lasted them both 12 days, would 
serve the man, when alone, 20 days : how long would it 
serve the wife iu the absence of her butfoand, suppoun^ 
when alone they drank the same quantity each as when 
thni were together t 

(46.) lliere is an island 73 miles in circiuiferencc, and 
three footmen all start together to travel Ibe same wajr 
round it ; A traveb 5 miles a day, B 8 miles a day, and 
C 10 miles a day : in how nutny days will ihcy all come 
b^^etber ^aia, and how many times will each have tm<- 
veiled round the island i 

(47.) The distance from Loudon to York is 1S8 miles 1 
two travellers set out at the same 4ime iu order to meet : 
A from London towards York, and B from York towards 
Xjomdon. Wheatheyfflet,whichwasatthe endofedays, 
A hod travelled 3 miles a day more than B. How many 
miles did «aeb travel per day ? 

(46.) A hare pursued bv a greyhonnd was 86 yanl» 
before him at starting ; whilst the hare ran 5 yards, the 
dc^ ran 7 yards. How far had the dog ran tvliea h& 
ea«ght die bare I 

(49.) I boughteoyardsof ckithattfaerateof ftyards 
fer a guinea, MtdTOyardsmoreatthe rateof Tyudsfor 
a guinea, and immediately sold the whole at the rate of 12. 
yards for two guneas. Whedier did I gain or lose, and 
bow much ? 

(60.) A tradesman increased h» capital annuaily one- 
fourth part, and at the end of three years, one year's in^ 
terest thereon at 5 per cent, amounted to 122^. It, A%d, 
\ What sum did he begin with ? 

(&1.) If, when port-wine is 40 gnineas per hhd., a som- 
pany of 6« pe^e vrili spend 20 guineas therein in a cer- 
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Uiatime, wbatis wine a- pipe, when 15 persons mote.wiV 
speDd 05 guUieas in twice the time, drinking a^ the.Bamc 

(5'i.) Ajnerchant bfgan the world with a capital of 
10,<iOOLi he gained 10,000/.' in 5 j'eara by trading to 
. Rnssia, and 10,000/. in S yean by trading to Amertca'; 
but be spent 10,000/. every 2f years in gaming and ex- 
travagance. How many years did he go on at this rate 
-before he lost all his property ? 



INVERSE PROPORTION. 

Definition. — Invtrie, or reciprocal. Proportion teaches 
by three fitWR oumben, to find a fourth, wliich shall have 
tbe same ratio to the second, us the first has to the thirds; 
that is, if tbe first be grsaler than the tliird, llie fourth 
will be greater than the second ; and, if the first be less 
-than the third, tbe fourth will be less than the second. 



State the question as in the direct rule. Multiply the 
first and second terms together, and divide the product by 
the third, the quotient will be the an^iwer, and of the same 
de nominal ion aa 70U left the second number. 

Note 1. i>i(e{t uid invcrae pruportlrHi ■rr, propecly, only pull of 
tlis innie general rulej Burl, in ■ maihciuaiical snBTigeirciit, U >rould 
be best to (rest of tlieoi Eogellier. Uoweter, si invecse prDportidu a 
not of luL'h evtensire uk in mercantile aSWiri tn direct proportian, I 
fane, Bccutd ng to caUoto, couiidered tliem ti-puitdj, u beii^ ntora 
iaiellteible 10 joung iludunu. ' 

C. I>liallhi>resptcirj,by [uniliareianiplea, Elie diffeience belireefi 
direct and inveue proportiun iu a* clear and cpncim a manner >i pow 
iible.— Obieite, when tbt queatiou is ■Inled, iliat if the third ^■Tnl be 
/rcoler' than' the Best, and Teqnirex the fourth lo'be^reslcribu the 
Kcond ; or, if the ihlrd term be Uu Ihan (he iiiit, bdJ lequltei' the 
Inirlli to be fen than the lecoiid, tlie propodion ii diruct. Bot, if ihe 
third trria lie greater thao the first, and ie(|uirca Ihe fuurth til be Uu- 
than Ihe ■ecanij; nr, If (he thlld lino be leu then llie Snt, and re- 
qniiei the fouttli tu he grtattr Aia the secimd, lh« prnporlion it iito- 
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Here it U Bridenf that It fwrdi will cnt mon tliM 9 yatda it the 
mmt rate ; banoe tlie pro|Kutun it iirtei ; lor tba ddrd term iipvoter 

than the first, and requiie> tlic fourth lu be grtaler than Lhe lacand, 

Ei. 3. jr llSlh.ofMuBrcoit 569. what wiU lib. eoM f 
If*113lb. I SSi. :: lib. t 6d. 

Here lib. of lagar will certainljr coat Ian Ihaa 1191b., and cudk- 
qnentlj the proportiua u Arret : for, the third tens i) lot than the 
tiwt, and requirei tbe fourth to be ten thun the wconcL 

Ei. 3. If 4 men can da a piece of work m $0 daji, boir muij daji, 
of tbb Kuat Ungth, will 16 tnen requite lo do the aime nark i 
If^mcn ! flOday* :i vifinen i loda^i. 

H«re it ii plain that 16 hmd will du a piece «r woik uuiwr thm 4 
bMi ; benee lUs prapottluii ia iiaerte i for, tbe third teim ii ;rMI*r 
than the firt^ and require) Ibe fourth to be leu thau tbe Mcond, 

Ex.4. If tl pioneennakeatrcnebinlSdaj^Iuwiiiaiij daj^ of 
the aamc length, will 1 men require U puke a nmilar treach { 
If il piooeen : 18 dajt :: •? piooeetj i 54 dayi. 

Here 1 men will evidently lequire a longer dme than ft men to dig 
a treach ; hence the pioportKin i« intwrje ; lor. tbe third tern ii If n than 
tbe first, and requirei Ibe fourth lu be ptattr IbaD the lecoud. 



(1.) If afieMof granbemonedbvlOaminldchys 
ia bow Riiuiy dajB would it be mowed bj SO men t 

lit iiiuaier, id ttambtTi S4 siuii*r. 

lOm. 1 ISd. :t XOm, 

10 

tlO)l)IO 

6 dayi, amawr. 

Hot*, .tuch is die qiianlil* of gtau thu 10 id 
daji, il it therefare obriousi that, u'30 id 
Muw it in half the time. 

(3.) A certain piece of grass was to have been mowed 
by 20 men in 6 days ; an extraordinary occaaioD calls off 
balf tbe workmen : — it is required to find ia what time tbe 
Kat will fiuish iti Anttntr, 12 dajft, 

(3.) ir tbe peooy-loaf weighs &ob. lAca flour is at 
9». t peck, what shoyld it weigh when flovr b sold for 
S«. m. the peck? 
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(4.) FrovisioDs in a garrison are found sufficient to last 
1800 soldiers for three months; but aTeiaforcemeatbeing 
wanted, that the provisions may last for one month only, 
wh&t number of soldiers' may be added to the garrison on 
this emergency? 

(5 ) If 3yds. 2qr. of cloth of 1yd. Sqr. wide will make 
a suit of clotlies, how many yards of stuff, of| yard wide, 
will make a suit for the same person ? 

fe.) If I lend my friend 2001, for 12 months, on con- 
dition of his returaiag the favour, how long ought be to 
lend me 160/. to requite my kindness? 

(7.) If a statute acre be 220 yards long, the breadth 
will be 22 yards ; bat, if the breadth of an acre be 40 
yards, what wilt the length be then \ 



(8.) If 720 men be placed in a garrison, and have pro- ' 
visions for 6 months ; but hear of no relief at the end of 
& months, how many men must depart that the remaining 
prorisions may last 5 months longer? 

(9.) If i oxen, or 7 colts, eat up a certain quantity of 
grass in 87 days, in what time will 2 oien and 3 colts eat 
up the same quantity of grass? 

(10.) Aregimentof soldiers, consisting of 1000, are to 
be new clothed ; each coat to contain 2| yards of cloth of 
li yard wide, and to be lined with shalloon of ^ yaid 
wide ; how many yards of slialloon will line them i 

(11.] A lent hb friend B 91 guineas from the 11th of 
December, 1817, till the tOth of May, 1818; B, on ano- 
ther occa^on, let A have B6/. 13s. 4rf. from September 
3, 1618, to Chrbtmas, 1819, how long ought the person 
obliged to tend his friend 40/. to retaliate the favour f 

(12.) If a ball of I8ib. be shot from a cannon with 
such a force as to send it 100 feet in a second, with what 
velocity would, a ball of 24lb. move, were it impelled t^ 
' the same force ? 
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(13.) ProTuioDS in a ganiaon wwe sufflctent to hut 
1600 men for 12 mouths, but at the end of 3 months the 
larrisoB was reiuforced by 600 men, and two m oaths 
alter that a second Teinforcemeot of 400 men was sent to 
the gardson; bow long did the piovUions last in. the, 
whole f 

(14.) How many pounds of sugar, at Of pet lb,, are 
equal in value to 241b. of tea. worth 9a. Gd. per lb. ? 

(15.) There are two equal parallelograma ; theleugth 
of the one ia 10 feet 6 inches, and its breadth 7 feet 3 
incbes, the breath of the other is 4 feet 2 iuches ; what is 
its length? 

(10.) How many yards of paper, 27 inches wide, will 
bang a room that is 24 yards in circuit and feet 4 inches 
high? 

(17.) If 3 wen or 4 women can do a piece of work in 
34 days, how loqg will 2 men aud 3 women be in finish- 
' iig a similar piece of work 1 

(18.) If a board be 9 inches broad, what most bjB its 
length to (MDtaiu 10 square feet f 



COMPOUND PROPORTION. 

CMRfwimd Pro^ioritMiconiistsofS, 7, 9, ll,orI3, &e. 
GOoditioual terms given, to find a 6th, 8th, 10th, ISth, or 
14th, &c. term respectively. When five terms are given 
to find a sixth, it is called the Rult of Five, or the Doubh 
T^B^o/'TArEe, because all questions, in which the number 
of terms does not exceed five, may be viawered by two 
statings in the Single Rule of Three, 



1. Hake as man^ statings in the RuU ^ Tktu as there 
aret^msofsappoBitioD'ordemand; using that term for 

* Vfivt numben bs ^TCntoODd ■uxth, there will be too italingi, 
utd for Eveij two pren Dunbcri, abOTe Ctb, tbeie Hill be ODe sda)- 



the middle ot each Btatiac, wbicit ia of the same namtt, 
nature, or quality, with the term required to be known. 
3. Plaee tbe stathtgt regularly one under anolber, w 
that each conditional term, or term of saj^sitlon, may 
■land on the left-hand of the middle tefm, and have a 
proper reference to it, Tlie terms of demand nill then 
stand under each other on the right-hand of the middle 
term, and each will refer separately to tbe answer cw 
respondent to each stating. 

3. From the nature of proportion the first and third 
terms of every stating will be of the same kind, and must 
be reduced to the same denomination. Examine every. 
stating separately (uaing the middle term ia common for 
each stating) by saymg, if the fint term give the second, 
do^s the third require more or less! if more, mark tbe 
less extreme i if less, mark the greater, extreme for a 
divisor. 

4. Multiplyallthenumberstogetberwhich are marked, 
for a divisor ; and those which are not marked for a divi- 
dend, and the quotient will be die answer. 

b. The work may be contracted by throwing out such 
numbers as occur both in the divisor and the dividend; or 
by dividing any two numbers in the divisor and dividend 
by tiieir comman measure, and nsing the qaotients in- 
stead of the ordinal numbers. 



1. Setdownthe terms mpressing the conditions of the 
question in one line, taking care to separate the emue 
from the ^tct. 

• 3. Under each conditional term set its corresponding 
one in another line, marking the term sought, or wanting, 
with an asterisk (*). 

3. Draw cross lines frOm the cmut term, or terras, in 
tiie first part of the fint line, to the ^cet term, or terms, 
in the second part of the second line ; and. from the 
fffect term, or terms, m the second part of tbe first line, 
to tbe catut term, or terms, in the first part of the secmicl 
line. 

4. Multiply the term, or terms, at tiie end of the crow. 



line, where tbe atar-term is found, iito theterio, or terms, 
at tiw other ead of (Adf tine faradivisor. Then multiply 
M the terns together, standing at contraiy ends of the 
other cross-line for a dividend. The quotient will be tlv 
Mawer, and of the same name with that term undfer whicb 
the asterisk is pla<:ed. 

MOTB. Wben a tcrat it ontg underttood, aUd fWt ex- 
fraud, ikt jtlaee of that term mUrt dlwajft he lupplied ty 
*n mmit. 



(1.) If7mencan reap 126 
acres in 12 daj's, how many 
acres will 16 men reap in 3 
days? 

Bf RhU IM. 

t?' ! H6 :: 16 

fltd. < — :: M. 

MSxlfiXS — etMB dividend. 

13X1 ■ ■= BldiTiwr. 

Th« quntient ia T3 acreii, Aiuwer. 



'7>B.t : li6a. : : lem. : £88a. 
ISd.f : SaSa. :: Sd. : T^ii. 

Or Una, 
1m. : 19d. , : ISni.f : bid. 



(2.) If 7 men can reap 120 
acres in 12 days, how many 
meU will reap 72 acres in 3 
days? 

By Rule td. 
tauit. tfftet.' 

trim. 13d.lv> 1t6a. 
*. 3d.rS ■«•. 
3X126 — 378divuor. 
7x It XlS .E 604S divideud. 
Tbe quolient U 16 bkb, Jnimr, 

j^ too Katimgt, 
lld.f 1 1«6b. :: 3d. : Sl{a. 
i\\a.\ : 7ni. :: Tib : I61IK 
OrMui, 
7n). : : Sd.f : SSin. 
I26a.f : SSm. : : 7f*- : \6ta. 
fits marlii (f) poiM uut the dirifon in ihe Nogle ilmtngL 
(8.) If 7 men in 12 days can reap 120 acres, in faow 
^any days will 16 men reap 72 acres? Atu. 3 days. 
(4.) A carrier receives 15/. 12«. for the carriage of 4J 
tons 18 miles, hdw much will be carry 72 miles for 2<t 
guineas? 

(5.) 1£ 100/. principal gain Al. in 12 laoaths, what 
Itrinc^ial will gain 20/. in 19 months ? 

(e.) The can^age of llcwL 2qr. for 150 miles costs 
m, 14«. 8d., how much mast be paid for tbe carriage of 
lacwtl Iqr. 22lb. for 64 miles at tbe «ame rate? 

(7.) If a regimeut of 18T68»ldiersconMHDeT02^uar- 
ters of wheat in 336 days, how many quartett wilt an army 
«f 22&36 soldieis consume in 113 days t 
G 
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(8.) If tool, at interest for 1 year, or 365 days, gfiiB 
5/., how much wilt 144/. t4s. Od. gnin in 495 days? 

(D.) If 1'2 taylors iu 7 days can finish 13 suits of 
clothes, how many taylors, in l9dayiof Ihe same length, 
<an finish the clothes of a regiment of soldiers consiEting 
of 494 men 1 

(10.) An ordinary of 100 men drank 20/> worth of wire 
n.t9*.(id. per bottle; how many men, at the same rate of 
drinking, will ll, worth -suffice, when wine is rated at 
It. 9d. per bottle ? 

(11.) If tbe carriage of 1261b. for 100 miles cost Of., 
how many pounds may I have carried 750 miles for a 
{uinea » 

(12.) IfeObushelsof oats will serve 24 horses for 40 
dayi, how lorg nill 30 bushels serve 48 horses at the same 
rtte2 



ExfimpUt wkertin the numbrr of term* txcttitfivt, 

J13.) If 4 compositors, in 16 days of 12 hours long, 
can compose 14 sheets, of 24 pages in each sheet, 44 lines 
in a page, and 40 letters in a line, — in how many days, of 
10 hours long, may 9 compositors compose a volume, to 
■be printed on the same tetter, consisting of 30 sheets. If! 
pages in a sheet, 48 hues in a page, and 45 letters in a 
line?— fleo/A. 






-Hobc 



By Ruk I. 

ISdegt :; Ociwi f 

:: 10ir.,+ 

:; 30A. 



,. ,,45/«. 

B^ a ^ 2 g 

^^■p53<7^^^x«x*J - 11x7 

^^^ daj*. Aniacr. 



TiKr I.y COKFOUNO PHOFORTIOK. 

fiyRnrelf. 

Pndiicing CBule, eampaw. Prorlacii ^gicf, 

ritne. ICic. : 16d. : tfih klr4 Us. ; 34p. :< 441. : Mf. 
S liM. 9c : *d. : lOb.rSsus. : 16p. : 48L : 451. 



4x16}(l>X30x16x4Sx45»79fi4e«4IK) diiideud. 
9xlOXt4x94x44x4D = .^39??400diTiwr. 
Then 'I!^S9400, dWided by 5;)!3i4O0. gires 14^^ daji, — 14^' 
dhj*, Jnnrer. 

(14. ) If 24 measures of wtne^ at St. 4d. eacb, serve 10- 
Ben for 6 days, how manv measfires, at 2<. 8d. each, will 
aerve 48 men for 4 daysf 

(lb.) If a garrison of 3600 men, in 3I> days, at 34oc. 
per day each man, eat a certain quantity of bread, how 
many men, in 45 days, at the rate of 14oz. per day eaek 
man, will eat double the quantity? 

(16.) A garrison of 3600 men has just bread enough to 
kllow 24oz. a day to-each man for3& days; but, a sieg« 
coming on, the garrison was reinforced to the number o£- 
4800 men :- how many- ounces of- tKead a day must each 
man be allowed, to hold out 46 days against the si^« oC 
the enemy T 

( 17.) If the carnage of l&Ofeet of wood, that wogbs 
9 stone a foot, comes to Hi. for 4o miles, how much will 
the carriage of 64 feet of free-stone, that weighs 8 stone 
a foot, cost for 25 miles T 

(18.) If, when wine is 30/. per tun, 20/. worth willsene 
a ship's company of 338 men for 4 days, at a pint a day 
for each man— how long will 500(. worth serve a crew of. 
350 men, at l^ pint a day to each man, when the tun is 
worth but 24/.? 

(19.) If 336 men, in 5 days of 10 hours each, dig a 
trench of 5 degrees of hardness, 70 yui>ds long, 3 wide^. 
and 2 deep, what lengtli of trench, of 6 degrees of hard-- 
n«ss,& yards wide, and S-deep, may bedugby 2<'~ 
S days of 12 hours eucht 

(20.) If 12 pieces of cannon, eightecn-pounder 
batter down a csstlc in an hour, in what time wm** 
twenty-four pounders batter down the same caMI 
pieces of canDon being fired the saaie number o 
nod their balls flying with the same degree of velocityt 



f *Z4U men la 

iund«^|^L 
:wgJ||HV 

er ot limes. 



« 'rVLHAM FRACTIONS. 

(21^ If 12 oxen will eat 3J acjes of grass in AweAm, 
and 21 oxen will eat 10 acres in 9 weeks, how many oxen, 
will eat 24 acres in 18 weeks, (be grau being allowed to. 
grow imiforinly I— Newton. 

' (22.) if ^ oxen cr lOcoltscan eat up 21 acres of pas- 
ture in 14 weeks, and 1 oxen and 6 c^ta ean eat up 45 
acres of a Biniilu pasture in 20 weeks, th' grass graw'mg 
uKiformlif ; how many sheep will eat up 240 aei ea in 40 
weeks, adimttipg that 113i sheep can eattltt lume i^uaD- 
tit; an IS oxen and 22 coKsl 



TULGAR FRACTIONS. 

DBFiniTIONS. 

1. ^n-dcMoN is apart, orn collection of several parts^ 
tt an unit. Or of any whole quantity exprcsMd by M 
unit. 

A fraction is represented by two nnmbers placed one 
nboTe the other, wiih a Itbe drawn between them, at j» 
three-fourths of an unit, or one-fourtli of three units; §| 
five-eighth c^an unit, or one-eighth of five units, &t,^ 
The lower number is called the denominator, Bl>d shewt 
faow taaOy parts the unit is divided into ; the upper is 
called the numerator, and shews how mxny of these parts 
Afetobetskeii. Tbtis, i, ooe-fourth, shews that an unit 
is to be divided into four equal parts, and une of thcsi* parts 
are to be taken; |, three fourths, shews that an r.uit is to 
be divide*] into four equal parts, and three of these parts 
are to be taken, or, which in the same thing, that the 
^mher 3 is to be divided into four equal parts, and one 
«f these parts are to- be taken. — Hence it appears thai 
every fraction denotes a division of its numerator by ita 
^nominator, and that its value is equ&l to the qootient 
obtained by such a division, 

2. ^ proper fraction is that wherein (he numerator is 
lesajban the denominator, as ^, J, J, &f. Hence the 
raiae of such a fraction is less than an unit. 

■ 8. ^n improper Jraction is that wherein the naarerator 
is greater tbau the denominator, or equal to the denvmi* 



^'^■<"ii-Pl^^:-"iid^'"- 
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Bator. Whea--die numerator of & fraction u greater tlun 
the denomioBtor, it» Tcdue is gr«atei than an uEi)t ; if the 
■umerator be eqjialto the <l«iioaiuiatoT,-it» value b equal 
to an unit. 

4. A nngU, or nntple fraction, consnta of but oik do* 
aMrator ami nne denomiDator, ai {. 

5. A coaqioHtd fraction, orfractiMiorafractioii, oen' 
»st3 of two, oF'Uiore, fractioas eonnected by the word o/', 
M i of i ; I of J of 3y, &c. 

0, A mixed nuiitber is a-wbole number with a fraction- 
HHiesed, as )7^> 14|, Sec, 

7> A complex fraction la a fraction having a Action or 
t mi&ed number for ils numerator or denominator, or 
S 6 ^ 4 421 

S4';'47r'*'?'8n'; 

8. The common mtantre of a fraction is a number 
wliich will divide both the numerator and denominator 
witliout a remainder. 

9. Termt of a fraction are the numerator and denomi- 
aator ; the numerator bemg the' upper term, and the do- 
noBiinal«r the lower. 

REDUCTION OF VOtGAR FRACtlONS. 

2fc)S«<fJo».— TbemetfaodofchangingfnctianBfromODe ' 
form to another, without altering their v^ue, is called 
TcdMction: The rulea of reduction serve to prepare the 
ImetionB for addition, subtraction, &c. 

PropoatianA. To find the greatest common UteoMmt of 
M fraction, or of two or more nnmben, - 



I, Divide the greater term by the less, and this divisor 
bythe remainder, continually, till there is no remainder; 
then tbe last divisbr will tte uie greatett coramon mea««r« 
ef both teimi of the fraction, or-of any two numbcn - 
whatever. 



to ' HBDUmON or TDLSAK ftLACTIaitS. 

II. Ifthcrebemore mmbrrsfhan two, find thegrtefesi 
common meamire of two «rf them as above ; then finfl the 
greatest cominon measure of the third number, aud the- 
precediog cominon measure, aud so on all through the 
■Munberi ia the last. The greatest common measure kit 
fouad will be the answer. 

HI. li an unit be the grentest corauon meaaare of two 
oi lu«»a numbers, these o^mben are prime to eaeh otbec, 

Piwy. 2. T* aUminte, or rtdmct, fraetiont to tkfir 
Ufwett termt. 

ttVLZ. 

Divide the terms of the given fraction by any number 
that will divide them witiiout a reOmiuder, and tlitse 
.quotients agun in the same mannef ; and so on til^lm 
number greuter than one uill divide them. Or, divide 
both the terms of the fraclion by their greatest comaioii 



HoM 1. Any nomber, anding niib in eren namber, m ■ cipber^ 
will diiide b; 1, and leate no remainder. 

I. Anj' Dumber ending with 5 oi ii dinbible hj 5. 

S. Ifanj fraclion has cipheri gt ibe lighl hnnd oriu tcriDi, it nwj 
be abbrevialed b; cultiog off the ciphen, aj flg^l. 

^ If anynunrbcr endiiCg «tcti t, 3. T.or 9, be tfm nimetBtor or 
denominHlor ofa fracliun, and will uol divide by. 3, l.or 9, Ihat (i»f 
tiM ia etneraUf in ita JowcK Mimi. Til* 9tli date io tintpl* iHTiiion 
will be found iiserul licre. 

Prop. 3. To reduce » xekole ffwn&trto «it ejaJMiMf' 
Jraelion of a giwm dt»omin»tor. 



Multiply the whole number by the given 
and the product will be the numerator required. 



' Prop. 4. To rtdute t mixed mab(t io it* ^nisafall 
improptr fraction. 
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■dLE. 

Multiply (be nhole number by the deaominaf or of t&e 
Iraction, and to tbe product kcld the BuiuHBtor; tfai> 
sum, written abote the denominator, will form the fine. 
^tkm re(]uii'e(t, 

Prop. 5. To reduce art itaproperjraetion fi» ttt f jBt- 
wclvnt whole or mixed numbtr. 



• Divide tbe nameratorb^ tbe (tenothinsftot, and the quo- 
tifut will fee the «hole or mixed number required. 

^i^. 0. To redact a cmpffi frattitn to « tiHr^ one.- 



If tbe numerator or deuumioator be whoU or mixed 
Bumbers, reduce tbcm to improper fractions. Thea rouU 
tiply 'CbK denominator of the lowtT fractioii int« the nume' 
Tator of the upper far tbe new numerator, and tbe den4N 
lainator of ttie upper fraelioa into tbe numerator of Uae 
lower for a new denoBiinatoE. 

^ L '^ -.- - L -.H 1. 

■lid llieie Bie alt tba Taiicliw ibat cbb possiblj buppen in pietitiiif 
ih< fraadou. 

Prof. 7. To reduce a compo&tld fraction to U th^le 

IttJL*. 

rf any ett the pttiptiw6 quflMHfes b« iM»g«r<v mixed 
AamberB, or complex fi*actio»d, r«d<Ke tbnu M tb«ir 
proptT terms, thett iaii4(iply M fbe nutii«t(U4m t«g<< 
tber for i new mmentt^, and aU tbe daioiitteat«n fiir « 
new denomiaatoi. H«tlac« AMn«nfrtotiOA*»H»t6«MBt 
terms. ' 

Nate, ir^oa trficetheKTe»li]Dinei>tc»'BinaUae,«itblh«>tg« 
«r uultiplicMiDD belwcMi than ) and dw dauosunaUin iuidaHe>tb 



M »»I>UCTIOH or TULSAE ra^CTIQKS.- 

ibem, in ■ limiJar nuDDeii yon mBf itrike oat incb flgnreiaiaiv 
oommon to both the imaicrator and the deiiomiuBCor, ot divide anj- 
tiru of tbem by llieic greiitest commop diTuor. . For it ii in qairenal > 
Slum Id ftaclioiu. that if jau multiplj or divide butii llie iinmentor 
Hid deiiomiiiator of a fraction by tbe iDiae number, its raloe i* not 

Prop. 8. To find the proper quantitif, or value, ofn 
fraction in the known parti of .an inttgtr, 

RBLB. ■ 

Multiply the numerator- by-the number ofparts of ilie- 
Keat inferior deaorainatioo, wbich makes one of the-de- 
■ominalion of your fraction, aad divide the prodtict by 
the deuomiuntor, the quotient vrill be the value of tixe 
fcKction. If there be areraaioder, multiply it by the next 
inferior denomination, and divide by the denominator 
KB before: proceed thus till you come to the lowest denO' 
mination. 

Prop:9. To redvce coins fWeightifBuasurti, SfC. into 
fractiont. 

ROLE. 

Reduce the coin, weight; measure, &c. into tbe ktneCt 
name mentioned, for a numerator, under which «et the 
number of parts contaiiied iu an' unit of the integer, to - 
which the proposed fraction is to. be reduced for a deno- - 
minator.'- Reduce the fraction to its lowest tarms.^ 

Note. Tbia lule i> eiDCtty tbe rererse of tbe precediag. 

■ Prop. 10. To reduce a fraction of one denomination to ■■ 
tke fraction of another denomination of epiul value. 

KDLE, 

Fboi»-« te» to-4 greater denomination.' Multiply the 
dtnominaior byall the denominations, from. that given la 
that sought: and, -from. a greatei to a: leas denomination, 
multiply the numerator by ail the deuomiaatiouB, from the ' 
denomination given to that sought. 

. Prop. 11. Tofind the loait comanmmuUipU of'two «rv- 
mort tinmhert. 



„,G<)0^lc 
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BtJLE I. ■ 

If one or more of the givea numbers be multiples of anji, 
of (he others, r^eet those numbers of which they are the 
aiDttiplcs. Then, 

Arrange the re mainiag numbers is oireline, and divide 
each of them, or the grntltat nunibfr of then, by any nHra- 
ber that will divide tHem without a remainder: set the-- 
i{uotientii (together wilb the undivided numbers) in a line 
UDdemeatfi ; divide thii second line h before, and so on 
tiU there are no two numberi tiiat can be divided. The 
products of the divison, quoliests, asd aulivided num- 
beri, will giiie the least cotnnoD ranttlple requiredi 

RDLB ir. 
Find the uonmon raeaanre of tico of the NHinbers, and 
dfvifle their product by that commou measere; mallip]^ 
the quotient by the thin) number, and divide the produet 
by the common measure of the multiplier and niultipli- 
caiid. Again, multiply the last quotient by the foiwth 
■tamber/anddivide the product by the common meararo^ 
of the factors as before, and xo on till the last number: 
the last quotient will be the least common multiple. 

Prep.Vl, ToredveefrtKtioniefdlffirentdtmndtuter$ 
to otktrt of equal value, hatsimg a common dinomlnator. 

eBNBSAL HDLE8. 

When any of the proposed quautkies are fittefifert, 
mixed numbers, complex or compound fractions, they 
must be reduced to their proper terms bj the [wecading 
rules. Then, 

Rul^ I, Multiply each numerator into all the denomi- 
nators, except its own, for a new numerator, and all the 
denomiimtuTB to^lher for ^common denominator. 

Or II. I. Multiply all the denominators of the giveu 
fraction together fof a commflB denominator. 

2. DirMethecommondesomiuatorbyeacbefthegivM 
denOttiiBMfars separatc^ly, and multipty the quotients by 
their sereral nunieratoi*, the prochtcts wiU ba the Ben 
nuDierators, ■ 

,ClH,.(lc 
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Oa III. Find the least common mnltipie of all the de*- 
nominators of ihe given ftUcUons, and it will be the least 
a deaamtnator. 



2. Divide ihis common denominator by each of thc- 

Eireu denominators aeparately, and multiply the quotients- 
y their several numerators,. the products will.be the new 
Kumerators. 

Bj the aiurni in the ni-te lo Prop. Tibt Kveml fraclloni of different' 
d«nonilofi(on amy easily bereducedloaconimiiion denominator. Thur 
f^mtij Le rixiuccd in llie ums deaomiiiDtur ai ^, b; miiJtiiiljing i(«' 
t«rmi bj U, bj wbich i[ becolnei (J. Alw, }, i, ii, ro»y b« reJuced 



•. If Ibe lea deaomiiular of ttf> (taadoai diride the gnaler, isu1< 
tipljthe terma of (hat nhich haitheleudenominalor bv tbo qaotienL- 
Let t, and -J^ be proposed: here 16.f 8 = 1, and |x|=^{ii. And heoce 
ihe ^realei of (wo given fcaclions may easily be diicnvered j for, if ws 
Htnllipt; each nnmerMor into tlie otiier'i deaotDlnatnr, Ihe product) vilf 
be «quBl KheB-lhe fractiona are eqnal ; niherwiie that fncUon M tb* 
grcuet which produce) Ibe greater product bf ils- naiaeator ; Ihni. 

1=^t fur 5xlQ — I0x6..but|^isgreatei.lh«i j;^ for JxJO>°^. 
■t 7x£^4ieor>J^> 

3. WbHFKTeral fraction! are proposed to be tedaccd ta acoiBiDon' 
dwiotniiiator, firil reduce Ino of tliem to a connuon' denominator bj 
tome of the preceding inctbodi, and then these and a third, &c. . 

4. If any number of limple fractions lie redaaed to a common de^ 
noniinBlar. the several iiniuerBlors of the nei# fraclicos will haic tiM 
ause ralio tu each oilier a> Ihe nrigiual (raciions! and, if these new 

lienti will he the least wliole numben in the laine ratio. This note 
vili be found eiReedingl; iiseful in lolviug all fractional queitioaa 



Examflra to Proposition 1. 

(1.) Find the Krealest common meaenre to |^f. Or;^ 
JM othtr werdt.jind Ihe grtattH number that aeiR divide 
916 and 408 wilhout a rtmainder. LikaviKJind tht 
gnatrit number that wilidivide 216, .408, and 740, ttritlh 
out a rtmaindtr. 



,wlc 
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SI6>40S<1 34)710(30 

»99)«16(l 20)S4<1 

193 20 

«4)19»C8 4)eO(S 



^KfKvr. Tbe greatest common meftBure to 216 and 408 
is 24 ; but the greatest common measure to 216, 408, «id 
740, is 4, 

{£.) find the greatest common measure to ||;. 

(3.) Find the greatest common measure to j|. 

(1.) Find the greatest common measure to ^^. 

^5.) Find the greatest common measure to jY^ 

Example* to Prop. 2. 
(6.) Reduce -J^l to its lowest terms. 



408 1311 34 17 

tie 9 ■ 

ample l.) ii«d: hence 3 1) — — ubefuce. 

40B n 
(7.) Redifce tV,^ to ita lowest terms. 
(fl.S Reduce ^4? to its lowest terms. 
^9.) Reduce I'jY^ to its lowest terms. 
(XO.) Reduce f?^ to its lowest terms. 
<ll.) Reduce ^Vt **• "" Imvest terms. 

Examples to Prop. 3. 

T fraction, hsriiig for 

I1X9*-1I6 iiumerUOT: hence 14 = — tlie frnetion reqirired. 

(13.) Reduce IS to an improper fractioo, haring 26 
for its denominator. 

(14.) Reduce 34 to an improper fraction, faavinff 91 
iot ita denomiuator. 



n UDIfCTION Oe TULVAft rRACTtOHE. 

JExan^lei to Prop, 4. 

{15.) Reduce 25j to its equivalent improper fracllun. 
est 

B deaunuHator of the fraction. 
SOSuewnnnivBt'Ir.. Tb«D 93} sv !!t 

' (16.) Reduce 149^ to an improper fraction. 

(17<) Reduce ST^f) to an improper fraction. 

(18.) Reduce 174947^7 to an improper fractton. 

(19.) Reduce 4734^ to aa improper fraction. 

(20.) Reduce 1789^ to an impfi^er frftction. 

(2L.) Place 4 aeveni ia inch a nuuiner that thej' maj 
be equal to 78> 

Mxamplet to Prof. 5. 

(29.) Reduce VV ^ '*' equivalent whole or mixed 
number. 

Every fracticFn denote* a diiision of iti Bmnentdr bj the dcnomi- 
B>tot, theiefore 3T5 divided by 13 :a n\\, angirer. 

(29.) Reduce *E5' to a whole or mixed number. 
(24.) Reduce '44t to a whole or mixed number. 
(25.) Reduce ^^~f^ to a whole or mixed number. 
(SC) Reduce *^*f^ ^ to a whole or mixed numbe^. 

Examples to Prop. 0. 

(27.) Reduce - 



(flS.) Reduce gj^ to a tbiple fiuftioa. . 

[..jnzacCOOgk 
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(31.) Reduce -^^ to a simple fraction. 
(33.) Reduce ^| to a umple fracUon. 

Eaan^ki to Prt^. 7. ; 

{S3.) Reduce I ef J of 5| of T^of 8 toa luiKlefrvc- 
tion. 

' 8x3x8x486x1 "sssss^grj ""*''■ 

ir Oi-, roifcer, 

'^l(^K*?iil 1(2 — 11^ 73l„bero«. {S« lktn.,1, ■ 
1 3 ^'^486 1~486X2"^972 " Pf-P- 'O 
2 

(34.) Reduce | of ^ of j of ^Vr of ^ to a single frac- 
liou. 

(35.) Reduce -,Vv *>f iV ''^t^V '^'^'f '" ^ s>»gle 'I'M- . 
tioa. 

(36.) Reduce 8| of ^ of ^Vi of 49 to a single fiaction. 

(37.) Reduce 3^ of |f of — ; of 108 to a single firac- 
lion. 



(38.) Reduce II of t'i of j^ of 34 to a single frae- 
tfon. 

.a,.,* 
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Exampht to Prep, 8. 



(30.) Required the value 
of g of « £. i or, which is the 
same Iking, ^ of £6. 



(40.) Required the nloe 
of I of a cwt, ; or, which is 
the ame thing, | of ficwt* 



' <41.) What is the value of j ofaBhilliogl 
(42.) Reduce | of a lb. Avoirdupois to its proper 

quantity. 

(43.) What is the value of | of f of a lb. Troy ? 

(44.) Reduce j of a league to its proper quaodtj. 

(45.) Reduce | of 4 of ao acre to Us proper quautilv. 

(46.) What is the value of i of 16 yards of clolfa ? 

^47-) What is the value of { of a tun of wloe 1 

(48.) What is tlie value of .^ of a butt of beer ? 

(49.) What is the value of ^^ of a year 1 

(KO.J What is tlie value of f of a chaldroa of coals t 

(ai.) What is the value of ^ of 13«. 4f/.? 

(AS.) Wliat is the value of ( of 15cwt. 8qr. 14lb. 1 

(53.) What is the value of ^ of a to/id yard 1 

(64.) What quantity of ale is contaioed in { of 16220 

cubic ioches? 

Examplrfto Prop. 9. 
(6fr.) Reduce 7*. G^d. to the fraction of a pound. 
71. 6)d, nr*. 



969 Tarth. nuoitntor. 960 fsrth. 

Hence ^~^ ■-•— -^- i>K rtwdoD reqniicd. 



XT^Iu 
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(56.1 Reduce 15*. l\d. (o the fracljoa of a pouiu). 

(67.) Reduce 5frf. to the fraction gf a shilling. 

jfrS.) Reduce lcwt.2qr. 6lb.3oz.8Sar. tothefrftc'icn 
•f mcwt. 

(6S.) Reduce &oz.' SJdr. to the fraction of a lb. Troy^ 

(dO.) Reduce 3qr. 3^n. to the fraction of an EngUsh 
ell. 

(61.) Reduce 147 daya IShra. to the fraction of a 
jear. 

(62.) Whatpart of apound Jsl5«. 9jd.1 ' 

(63.) Wh»t part of a groat ia | of three half-pence ? 

(64.) What part of lOcwt. Iqr. 12lb. is Ocwt. Iqr. 
»lb. loLlVlrdra 1 

(66.) Reduce 4buBh, S$ pecks of corn to the nactioa 
of a quarter. 

(66.) Reduce Iqr; Sn. to the fraction of a yard. 

(67.) Reduces roods 16per. to thefractionof aoacre. 

Exampki to Prop. 10. 
(68.) Reduce i^ of a farthing to the fraction of a 
pound. 

HCK a malt Dime ii braaghC into a grtal. 

Therefore i^ X J X A X A=I!tS «f a *'="f of (i *• 
(68.) Reduce 4 of a pooud to the fraction of a far- 
thing. 
Here a gre^ oame ii lo be brought into a moll, 
Henc« J X ¥ X V' X t = ~- of a farthiRg. 

(70.) Reduce f of a penny to the fraction of a pound.' 

i71.) Reduce tl^ of a pound to the fraction of apeuiiT. 
72.) What part of lb. Troy is ^ of a dwt,l 
(73.) Reduce ,^ of a lb. Troy to the fracllon of a 
dwU 

(74.) What part of a cwt. is ^ of a lb. Avoirdupo^ t 
(7&.) Reduce ,^7 of a owt. to the fraction of a lb. 
(76.) Reduce ^^ of a week to die fraction of a second. 
(77.) What pari of a hhd. of wine is 44 <'' <t gallon. 
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EttttBptri to Prop. H: 

(78.} fiaA tlie teast number that can be divided \>y 4* 
T, 12, 21, and 34', without a remainder. 

% fittfc I. 

Here 4 Mid 7 mn; be I'cjeclcil, because 13 and 31 are mulllpU* e£ 
tli.n. 

3.1 II 81 Si 

t 4 r 3* 



By Ruh II. 



'. (79.) What ia the leait number that ean he divided bjr 
4, 0, and 10, without a Temainder 1 

(80.) Find the least number that can be divided bj S, 
3, 4, &, 0, and 7, without a remainder. 

(81.) Find the least commoa multiple of 3, 4, 8, and 
12. 

(82.) Find the least number Uiat can be divided by 1, 
2, 3, 4, &, 6, 7. 8, and 9, without a remainder. 

(83.) Find the least number that can be divided by 1, 
2, 8, 4, 6, 0, 7, 8, 9, 10, 11, 12, 13, 14, 15, 10, 17, J8, 
' 19, and 20, without a remainder. 

Esampla to Prop. 12t 

(84.) Reduce i, ^, }, ^, aod^ to a common denonu- 
nator. 



VAST I.] KEVtrcTiov or rvvaAmr%AQnv»u 
By Ruk I. 



SxSX^xSxG = 710 comiiRin deuooiniBtDT. 

Hence ^^IS; 1=^SS; 4=44§! T=7W;.i=75?' 
By fiti?e II. 



»)1«0 SyiW 4)?S0 ijIBO 



UcD«c tbe m»r baction* >n % fg, Ifl, % "id )|j, M abon. 

£y RHfe III. 

SI *,.S^9 densmioaton, Tejecdng S and Si 



oix«x3xs — eoih 

t)eO 3)60 



(86.) Reduce \, |, j, aad \l, to a common denomi- 
■ator. 

(86.) Kedoce ^ of | of J and | of ^of } toacomnen 
denonunator. 

(87.) Reduce &|, Sf, 4^, and 6}, toimpiopctfrae- 
lioni, haring a eommon denomiaator. 
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(88.) llcduce |, ^, ^.."J"? ^, to simple fractiont, 

IiHviDg a cotmnon deuomiDator. 

(89.) Jt«diice f, |, f, and j, ro a commoD denoini- 
nator. 

(90.) Reduce f. j, |, |, and 10, to a vomnton deno- 
nmator. 



ADDITION OF VULGAR FRACTIONS. 



Reduce mixed uuniberata improper fractions; complex 
and compound fracdons to simple oiies ; and fractions of 
different denoraiDatora In a common denomJimtori Then 
the sum of the numerators written, over the common de- 
nominator, will be the sum of the fractions required. 

itilies, (b^ Prop. Clli in Reduction, or reduce 
.iiialii.ii by Piop. lOlh) sad tlien idd Ibeni 

Ota ar; to be added togetlier, il ii coniinBnlj' 
litgelhei wJ^Lcb m&y mo&l easily be reduced 
m wQomavja aeaomriiaiur, tiieu Iheir sucti, and i third, &c, 

3. When sereral mixed numbers, »i i^ &:c. are'tn be cotieded intn 
cue sum, fiist-a.ld tlie fructioiis tu tlie fractlitiii, aud, to Lbc left-Jjsud 
of die 100], joiu llie sum af the uliole numben. ~ 

Example*, 
(1.) Add SJ, 4J, and ^ together. 

tint, 3f s= ^, 4j ^ ^. Then tlie fneibiu becoBie f, f , and -J^, . 



Note 


1. 


If the fri 


them It 


ilht 




tliem ti 
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togelhe 
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add Ihosi 



87x»Xl] = 2849 J. 
5x8x 7 = MO) 

5117 

1X8X11 = «« 
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(Sm Ibc Ibird nale.) 



(2.) Add |,.{. and |, togetb«r. 
(3.) Add I of Jf, aud 5J, togellie 



(6.) Add 4 of 4, 1 of 10, and I of 12, together. 

(6.) Add ^ and -j'g of -^ of 1&|. logEtlier. 

(7.) Add 4 of a pouud, Jofashilliiig, andf ofa|>«nD;, 
together, 

(8.) What is the sura of | of 1^. 10*. i of 3/. lOr. and 
j^ of a hundred guineas ? 

(9.J Add 4 of a 11.. troy to i of an ounce-, 

(10.) Add J of a ton to -j^, of a twt. 

( 1 1 .). Add I of 3 elb English to tV of » jard* 

( 12.) Add I of a yard, | of a foot, and -A- of a wile; 
together. 

<13. ) Add f cf an acre, -f of niueleen square feet, and 
^ of a square inch, together. 

(14.> What is the sum of J of a tun of wiHe,.and.|'of 
ahhd.7 

il5.) Add^ of a chaldron to ^ of abuahel. 
1«.) Add I of a week, J ofadav, and | of an hour, 
together. 

(17.) Add 4 of jrofayear,! ofjof ada;. and | off 
of 19^ hours, together. 

SUBTRACTION OE VULGAIl FRACTIONS. 



Rediice mixed numbers to improper fractions ; complex 
and compound fractions to simple ones ; and fractious of 
different denominators to b. common denominator. Then 
the difference of the numerators, written above the com- 
mon denominator, will give the difference of the ftactioos- 
required. 
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Note 1. If Ibe fraction* are Df diffnait denomioatioD), rediice 
them to theic proper quuitiue^ lie. at in addidoD, and then take 
Iheir differeDCct 

S. In tobtnctlM nied noBben, yAeti Ibe ktmt fraction ia eiealer 
than tbe nppeis aabtract tin nanentor of tlie lower Avotion fivM Ac 
danoimBa*ur of the upper, aiid in their diSereOce add the numerator 
of the upper fracliuii. garrjing one to the wiit'i ptacs of the lower 
■rltalc number. 

9. Wben a fraction ia tu be aubtractrd' from an unit, aabtract |lie 
nniaeraior from tbe denuminstor; tbe remainder will be the unmeT|itcir 
to be placed OTcr the denominatur. 

4. Wben a proper ftaction ia to be aabtnctfd rram anj whole noiD- 
ber, aabtract Ibe numerator from tin denoDiiDBtor for tbs nameratoi' 
af the rcntaindrr, which moat be aaneicd to the whole aumberi made 
kaa bj 1. 

(1.) From I take ^. 
,3x11 = 331 
5x 4 = foi 



4X11=44 
(2.) Wliatisthedifl«icnceb«twceiif and A? 
(3.) What is tbe difference between 8{ and | of j ! 

(4.) What is the difference between -^and VA I' 

(6.) From 116} take 36^, 

(6.) Subtract ^ fWim an unit. 
. (7.) Subtract {4 from 365. 

(8.) Whatiatfaediffereiicebetweeii|ofl&andfof'72r 

(8.) To what fraction must I add ) that the earn vtwy- 
bef? 

(100 What number is that to which if 74 be added ihc- 
nmwiIIbeI7ft 

(II.) Whattiumber is tbatfirom wbich if you subtract 
^ of 4 of an unit, and to the remainder add ^ of ( of an 
unit, ttie sum will be 9 ? 

(12.} What is the difference between j of a jC and | af 
a AiUingl 

(13.) From t of a lb. troy take {^ of an ounce. 

(14.) From | of ton take ^ of 4 of a lb. 

(lb.) From I of } of a hhd. of nine lake I of ^ of B 
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(IR.) From I of B league take J of a mil«. 

(17.) I'rom J of 3051 dayalake ^ of ft of an hour. 

(18.) A pound avoirdupois is equal to l4ot, IldwU. 
10 graios troy ;. what is tbe difference (in tray-weigbl) - 
between the ounge avoirdupois and the ounce troy * ? 



MULTll-LieATlOW OP VUtGAa FHACTlONS. 



Reduce mixed niimben to improper fractionsi and com- 
plex fraclioni to aimpJe onei. Then multiply ^1 ihe utir 
merfttors together tor a new numerator, and all the dcDO- 
minnlors together for a common denominator. 



It be dont, 

nulliplr tbe uumantor of tbe Iractioo bj iC . 
' & Ifa propor fncliun be inulliplitd b; ■ proper frscllon, tlie pro- 
dlMl will be leu tbnc either th« raulliplier or mnltiplicatid. Aaa, if 
•nj nninbcr. either nholu ormiigd.bp mnUiplied bjt proper rracliDDi 
Ae product will alwaji be Ioh tlian Ibe isninplicand. It weni rilhot 
(tvidoilcfl! ibii tbs Dime iRuflipJJealiin ihould be appliEd to-ft irork 
Rlilch roally diralniiheai *lieii tli« woni, ■trieiljr ipenking, nioiEei 
th« Incieulng of a nuDiber b; cEpetition. But thii appirent paradox 
will isniih, wlien we icBect tbat Ihe rwtI«i^U>»tiim <!fafr»et»M moit 
iiKwntil* iiiercaie the number of the piminlo.nhlca tliaurhoJelAinj 
-- iiTided, and cgnse^acnll; Ibt. Titne of eacli of tbue ptiili will b« 

Exaajjei, 
(U Mulliply SJ. ~[. and | of ^„ together. 



* Tiojvweiftht has >li naiqeYrom Troyti, a town ia the piOTiiice of' 
Champafnr in France, now in tlie deparlinent of Aiibe, (nd wai in- 
troduced into England by Willitm the Conqueror. Tbe Engliih were, 
dhnlnfied n'iih this weight, becaaw the pound did not weigh lO mueb. 
at the pound in nte at lllat time in England. Hence arose the term. 
Am>ir da Finds, which nai a medium b«l«eeii tlie Eiench and (ocicnt, 
£n|liiih wci^hu. 



(7.) What U the continued prodnet of rT< iff' "^ 



IMT»IO¥ OI VULOAS F&ACTIOHtv 
31 

Tben V »< it X * X A = mii' product 
(3.} Required the product of ^ and -fl- 
(3.) What is the product of 574 b; }{ t 
(4.) Required the product of ^J4 ^y ^''- 
{b.j Kequiied the product of 7^ by -ib. 
(&) What ii the product of i of 4, ^ of 164. and -^ 
sfSl 

6J' 15' 

(8.) What ii the product of } of Vr of 1&> ud 44 of 

(U.) Multiply 7ft. 9ia. b; 9ft. llin. and that product 
by && Sin. 

(10.) If a board be 13ft. Din. long, and Aft. 7in. broad, 
how many square feet does it contain 1 

(It.) Ifaclosetbe l7fi.9jin.rouiid,and9ft.lHn.bigh» 
bow many square feet doea it contain 1 

DIVISION OF VULGAR FRACTIONS. 

xur.E. 
RedHce mixed numberti to improper fractioua, eomples 
and compound fractions to aimple onea. Tben inrert tfan 
divisor, and proceed exactly as iu multiplication. 

Holel. When it can be don 
hy Ibe nDnicriHir Dflhc diiUu 

' fl. To diiidc a fractiun b; ai 
fracttoQ b; the hittgtr, ii pgiiil 
flj the denonuiiBlur of ihe I'ractHHi Dj' it. 

9. If iLe denoiDinaton ars equal, place ibe minentDr of tbe difi- 
deod otiT the nuratrator of llic diviMr fw Che quolient. 

4. If B pruper froctiun be diiided b; a proper fcaclioa, (be quotient 
Kill be greater iban eilberihe diTinrordiviileiKl. And, ifin^ whole. , 
•r muiad, iiunbei be diijded by > propei (roclion, Ihe quotient nUl 
b« gieatet ibau the diTidend ; hut, if a prupei Icaction be ditided by ^ 
-whoU, «r miiK^, number, the qiwUrat will be IcM Uiw tbe dividcPCL 
ftl tk* Ih'nj note in muU^eitum^ 
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5. rf uij whole duniber, gieatcr. tl 
tbaqsotleiit will be ■ niixed frution 
addtd to and muitiplied bjr [be irhale numo 
will be eqo*L 

Exampiet* 



(2.) Divide f| by ^. 

(3.) DiTide il' by 6. 

(4.) Divide ii by 7. 

(5.) Divide ll by -/j. 

(6.) Divide *t ^V A- 

(7.) DivideT0fOy4®fiii 

(8 ) Divide 15| by { of A. 



71 
' 149t* 

(1 1 Divide { of 4 of 6^ by | of | of 19. 

(12.) What number multiplied by j will give 15j for 
Ihc product, 

(13.) What part of 108 is -,'5 of an unit? 

< 14.) What number is that, which, if multiplied by | of 
4 of 15 J, will produce only I of an unit f * 



THE RULE OF THREE DIRECT IN VULGAR 
FRACTIONS. 



8t«te *e question M >» Ae Rule of Three ta lArfe 
BOMben. Reduce mixed numbers to improper tnMims, 



84 SiVLK or TBRKE IKVeaBS IN TFLOAK TftdCTIOltfli 

complex and compound fractions to simple oDes, and Ike 
first aod third terms to t lie sdraedenumiaution. Then bi- 
vert tke first term of the staling, and niultipty the three 
terms together, and the product will be the answer. 

( 1.) If j of a yard cost | of a £. what will A of ""ell 
^Ush cost 1 . 

First 4 of a yard = J of ^ = | of an ell. 
Then", I eU : l£. : : ■/, elJ. 
JXiX/r = TT''^''^ 10<. S^rrf- apswer. 

(2.) If A of an English ell cost 10«. 2^*^. what will 1 
-of a yard cost 1 Answer 8 shilliogs. 

'{3.) If ^ of a lb. cost 7*. &d. what will 54|lb. cost ? 

(4.) )f -^ of I of 15 ells of holland cost 2A'- wliat will 
4 of 175 yards cost at that rate 1 

(5.) BoHght6| pieces of silk, each containing 35Acll> 
Cnglish, at &«. 9\d, per ell, what is the value of the wbole 
quantity T 

(6.) Bought 14i^, tuns of wine at 3«. 3}(/. per quart, 
how much did I pay for the whole ? 

(7.) If 4 of ^ of a yard of cloth cost J "of J of a ;ff. 
.what will 178 English ells cost? 

(fi.) At ^ld. per lb. what will llhhds. of sugar amount 
to, each hhd. weighing 4cwt. 3qr. 1& jib. ? 



THE RULE OF THREE INVERSE IN VULGAR 
FRACTIONS. 

Stale the question as in whole nnmbers. Reduce mixed 
numbers to improper fractions, complex and compound 
fractions to simple ones, and the first and third terms to 
the same deoomiaatiou; Then invert the-third term of the 
■tatisg, and multiply the three terms together. 



„8lc 
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(1,) If 24^ shiUtagtwill pay fur the carriage of a avt. 
lS7i imteB, bow fu laaj 6^ cwt. be carried for the Mine 
money t 

rim, 137 Jm. =. -— ip.HidSlciiLx:— «irt. 



(2J, Howmaay yards ctfnULttiB^, lofafootwide, will 
be sufficient to cover a floor tbat U 15^ feet broad, ud 
•27i feet loDgl 

(3.) How many yards of cloth at bt- &d. per yard, may 
I give for &7f yards of cloth at i$. 9d- per yard, that I 
nay ]om nothing '{ 

(4.) Whatquaotity of shoHoon, } of a yard wid«, will 
line 11| yards of cloth 1| yard wide? 

(fi.) Ill have 9i cwt. carried l&^ miles for 4 guineas, 
bow tv ought 9{ cwt, |o be canied for the same money T 



COMPOUND PROPORTION IN VULGAR 
FRACTIONS. 

fiULE. 

State the questicm, as in whole numbers. Reduce 
mixed numbers to improper fractioas, complex aad com- 
pound fractions to simple ones, aud the tenns iq ^e 
divisors to the sftme denoraioation as tbote iu the divi- 
dmids. Then invert the terms, which are to be nnilijpljed 
together for » divisor, and tal^ the eontinued product of 
all the terms for the answer. 

(t.) If £34 be Uie wi^^s of 18 nun for 1\ days, what 
will be the wages of 30 men for IS J days ? 
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First, 3i£=i£, 7|(i.=Vd. and 15*=yd. 
+'Vni. : £.3i :: Vm. 

+Vd. '. — :: Vd. 

i !l ?? 15 "? ^_ "8B - , 1 

Or (Am, 
First, 3l£=i;e, 7id.= Vd. and 16}=Vd. 



Then, If V« 



:l^>^- 



'(2.) What Ib the Interest of 490/. 15i. for Tl^eari, at 
4, per cent, per anDum 1 

(3.) Ifafoptmaa travel 294 miles in'7|- days of 12J: 
l^ours loDg, in how maoj days, of 10| hours eaCfa, will 
he travel 147} miles 1 

(4.) Bought 6000 deals, of la feet long, aod 2^ inches 
thick, li6v/ many deals are they equivalent to, of 12^ feet 
long, and Ij inch tbickl 

(&.) If 134 ^"b of cloth, J yard wide, cost &} niiaeas, 
what will 33 j yards, |. of an ell EngUsh wide, and of tile 
same goodness come to? 

(6.) If 248 men, in A^ days of 11 hours each, dig a 
trendh of 7 degrees of hardness, 232^ yards kmg, 3} 
wide, and 3j deep; in how many -days, of tt hours long, 
will 24 men dig a trench of 4 degrees of bordaess, 337e 
yards long, i\ wide, and 3^ deep t 



(1.) What part of 5d. is J of Qd. 1 

,(S.) A gentleman bought 3 suits of clothes, cuBlain- 
ing 7{ yarns «acb; tbe first suit cost 17*> per yard, the 
«ecoiMl i of 17(. and the third i of 17'- what did the 
whole cost him 1 

(3.) What number is that from which if 14{ be de- 
ducted, the remaindet wiU be 47-r^? 

(4.) Iff of affbip beworth 4000euiaeas, whatiaAc 
wliole worth } 



PROMtSCVOUS QUESTIONS IM TULOAR FRACTIONS. 8T 

(5.) Suppose a ship be north 16000/. of which my diare 
is ■i';^ ; whaf port of her shull I have left if [ dispose of -f 
of-iVoff of my share; and what money is tliat port worth i 

(6.) What number is that, fiom which if you.deduct 
^of4> and to the remainder add -^ of ,^, the sum witl- 
be4&? 

(7-) Suppose A «an do a piece of worit in 0| days, B- 
can do the same in 4i.dBy8, and C in 3f days; If you set ', 
Ifaem all at work together, in what time will ihey finish it^I 

(8.) I have employed & people. A, B, C,. D, and E,. 
upon a piec^bf work. Now I am told, that A, B, C^ 
and D, can finish it in 13 days ; A, B, C, and £, in I». 
days; A, B, D, and E, iu 1-2 days; A, C, D, and E, in 
lU days ; and B, C, D, and £, in 14 days ; {iray in what 
time may T reasonably expect to have my work done by. 
their a}l workjng together ; and, suppose t should wish' 
tu discharge 4 of them, which of them would finish tlie 
Work soonest, when lefi to himself? 

(0) A rVRTToJr has three cocks, AtB,aad C, to let in> 
water^ and three others, D, E, and F, to discharge it: — 
now, if A be opened by ilttlf, the reservoir, when rmpty,. 
will be filled in S hours ; if B be opened by itstlf, it will 
be filled iu 8 hours ; and, if C be opened by itulf, it will 
be tilled in 10 hoars. Again, if D be opened by iUelf, 
when IhK rtiereeir iifuU, it will be emptied in U hours; 
if E be opened by UkI/, it will be emptied in 1 1 hours ;. 
and, if F he opened by iUtIf, it will empty the leservotr. 
in 13 hours;— in what time will the empty reservoii he 
fiiUd, if all the cocks. A, B, C, D, E, F, ore set open to- 
getlier, supposing the weight of the column of water in 
tlie resewoir, and the pressure of the atmosphere to be- 
uuifunu during tlie ioHus and efflux of the water ? 

(10.) What is ihediflerencebetWeen|of |of a crowu 
and { of .^ of a guinea f 

(11.) Multiply i of i of 6i,^^,^, and g of 17 

t<^ether, for the numerator of a fraction; and 

~i' l'"^' ^""^ ^'i' together for a denominator, and 

reduce the new fraction to its proper terms, 
12 

.Good. 
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(>3.) Five Ik^, a, B, C, D, aad £, put a number of '' 
miirUca into a ring iil onl«Tto play; buC a disputa hap- 
pciung aiuHigat Umid, A anatcbed | of the marbles out of 
the riw ; B snatcbed ^ of tkMt out of hia hand before he 
pit 0^ and C, Wbo waa near, got f of the remuiiKlcri 
D ran off widi all A had left in the ring, escrpt tt P*>^ 
which £ got.— A and C, not satisfied with what they got, 
jointly set apun D, and snatched ^ of what he had got 
IVoiD htm, of which nuaiber B, in toe icafBe, got \, and 
E the rest ; C snatched from E | of the number he had 
then in hand, and A got ^ of what B had left. Here 0^ 
obscrred, that he bad got jnst at many murbles as he put 
into the ring; and, if £ would give A ^'^ of whitt he had 
tt, and C likewise give A A °^ what he had in band, 
len they would all have equal shares. Pray how inany 
niaiblea were first put into the ring, supposing each boy 
put in an equal number, and none were lost in the scufflel 

(18.) A father had two sons ; to the eldest he left H 
of bis estate, and -fi *>f the rcmaiadtr to the younger 
*uh; the residue was bolted to the widow; how, if the 
elder son had j£600 more (ban the youncer, pray what 
waa left for the widow, and «4iat was the gentleman's 
whole estate worth 1 

{14.) ^f a wall of &T{ yards long. M^ fett high, and 
11 brick Ibicfc, cost 94S£ !&«. building, what will a. wall 
of Mg yards long, Hi ftet hi|^, and ii bricks thick, 
cost at the same rate per rod t 

(It.) Tbe diameter of the earlb is 7070 miles, and the 
circMUeience ii 8f limes the diameter : if a man of d 
feet in height were to travel ronod the earth, how many 
yuds would his head go farther than bis feetl 

(16.) A youag man received 66/. 13t. 4d. which waa | 
•f ^ of his elder bmtha-'s portion, and 3^ times his elder 
brother's portion was 1{ limes his fotfaer's estate t the 
question is, what was tbe value of their father's esUte t 

(17.) Suppose tbe cai^ of a ship to be worth 10,000/. 
aad tbatlofi of A of*^* ship be worthy of ^of ^'^of the 
cargo ; what is the whole value of the ship and the cargo t 

(L8.) Required to find the least three whole nuaibev. 
such that I of tbe first, -^^ of the second, and /g of tM 
tiiiid, ahall ^ be equal to each other t 



t 
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* (lU.) A penoD left ^ of bis property to A, ^ to ^, | 
to C, -to to D, -f'v toEi^to F, and the rest, which was 
800/. to hise&ecutor; wh&t<wa8 the value of the whole 
property, and of each person's share 1 

(20.} How many deals 12 feet long and 7|^ inches broad 
will be required to floor a room 74 yards long b^ 5 yards 
wide, allowing for a vacancy 7^ feet long bv & feet broad ? 

(21.) There is an bland 120 miles in circuit; 7 foot- 
men all start togethfr to travel the same wayTound it, 
and continue to travel till they all come together again : 
A goes 5 piiles a day, B CJ, C ^\, D Hi. E Oi, F lOj, 
and O 11 j. In how many days will they alt be together 
a second time i 

(23>} The hour, minute, and second hands of a watch 
are tt^ether at 12 o'clock, when will they all be togctlier 
a second timef 



DECIMAL FRACTIONS. 

Definitien I. Decimal Fractions, or Deeimah, are 
such as h»ve 10, 100, 1000, &c. for their denominator i 
thus Vsi iVe> tVcoi &c. are decimal Fractions, and Ihci^e 
are expressed by writing the numerator only, with a 
point before it on the left hand ; thus, -1, -25, -225, &c. 

2. Wkf.tt tkt mtmtralor of a decimal frnction is written 
without its deaominator, it must alwavs consist nf a« 
many figures a« there are ciphers in the denominator, 
thus, i'6='5, , Ja ='OS. Ti^oD=''005, &c. Hence the 
denominator of a decimal fraction is an unit with as 
many ciphers as there are figures in the decimal. 

3. Ciphcri on the right hand of decimala make no al- 
teration in their value, thus, -6, 'aOO, '5000, Sec. are 
decimals of the same value, for ,'Q=-i^e6=^''^°o3=4 by 
the nature of vulgar fractions. 

4. -Cipbert on the lejt hand of dectmaU decrease their 
valiie ; thus, -5, '05, -OOft, &c,=t'b< xsot Tosm &c. 

. Hole 1. Decimals, u nelt at whale nambers, itcrtae in ■ ten-fold 
ptopoTlioD loirscdi the tight-liuid ; iheiefbie, decinisU haie tlie io'im 
fropertici u wbel* uumt^, and aie iiil^et U the laiiie.ruki. 



So ADDItWir Of BSetMAL FBACttOHfi. ' 

6. A mixed nmAtria conpogMl oF r wfaole ifu«ib«r 
and a deciiMl, ntiicti ue Mspanted Aau eacfa other by 
a point, Ihiia, il(-& s^^ifka ll&i^v 

t. A mixed nnmbn, ■> 115-5, tatyhttuproKH'OHM, 'ffi ■bo, 
-..ji„. 115099 115O03 IISOO'5 llWtU . 

11M0S IK •■' — - ^ . . PM ' , &c. 



ADDITION OF DECIMAL FRACTIONS. 



MULB. 

Place all tiie decimal points directly under each otber, 
to thftt tentba naj stand nnder tenths, and hmidredtfa 
parb under hundredth partp, &c. in the decimals ; and 
tens under tens, hundreds under hundreds, &c, in the 
whole numbers. Then add them together as in whole 
numbers, and frofo the light hand of the sum point off 
as many figures, for decimals, as are equal to the great- 
est number of decimals in any of the given numhen. 



Exampiti, 

{l.) Add &-T4'l'3-7&+94-8764-74M~ -065496 toge- 
tfter. 

3'74 
3 75 



(S.) Add 6-714-I-3 -466+ ■&4S-I- 17-4667 together. 
(3.) Add 8-7&4447*M-*00a&7'f 37'6 logetbcT. 
(4.) Add M-344-a7fr-f M-iffiS-fl-k together. 
(6.) Add 71-26+1-749-f 1750-;>-f 3-1 together. 
<e.) Add 376-94+6-732-I-14S7&+1-5 together. 
(7) Add •«W+<e067-fSl>M»8+ -00694 toeether. 
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SUBTRACTION OP DECIMAL FRACTIONS. 

HCLB. 

Place the less number uudet the pVKter, Ae poinls 
Kvder tiie points, tentba niMter tentlis, hundredth parts 
dndet bmornhh fnrts, Ac. in the decimais ; Nod the . 
whole BBmbcn iiMer tbnse of the same deBominstioD. 
HieDnibttMtdsiiitriwleBumbcn, placing the separating 
point, in the xiaaimitt, directly under those above it, 

(1.) From 57-438 take &-93764. 
51-439 
5-93754 

ifSOlit diiftieiiM. 

(2.) Required the difference betweea 67'4& anl 5-?B8. 
(3.) What is the difference between •3054 and 3-075 ? 
(4.) Requbed the iMerence between 1745 3 and 173-46. 
(5.) What is the difference between seven-tenths of an 
unit and 54 ten thousandth parts of an unit ? 

(6.) What is the difference betwee* -105 and 1-00075 1 

(7.) What is the difference between 150-43 and 764-355 1 

(a) From 1754-754 take 37549478. 

(p.) Take 76-304 from 17501. 

<10.} Required the difference betweeo 17'&41 and 3i>-49> 

MULTIPUCATION OF DECIMAL FRACTIONS. 



. Multiply the decimals, as if they were whole numbers, 
wad from the product cut «ff so many dcciu*! places as 
there are both in the laultiplier and Btdtiplicand. If 
there ere not ap many places ia the product, supply the 
defect by prefixing ciphers to the left hand. 
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TCDiave the lepBiating pmiit u manj placei to the right-bund u tliere 
Biedphert; tliuj, -543 )c 10=S-43 ; ■(», •llS6xl000=71i-6, &c. 

t. Vint «M obwrTcd in the third note in nuIlipliotuMi of inl^ 
fractioni, mpcctirig & proper rmglion, <a oiixrd miiDber, li equally 
applicable le a purr, or niiied, decimal. 

Contracted Mtdtipiicat'um of Decimal Fractions. 

RULE. 

Pat the unit's place of the multiplier under that place 
of tiie mdltiplicaud vibich you intend tu keep ip ihe pro- 
duct, and invert tbe order of all the other figures, that 
i«, write the decimals on the left hand, and the integers, 
if any, 01) the right. In maltiplying, always be^n with 
that figure of tbe multiplicoad ivhich stands directly 
over the multiplying digit, and set (he first figure m 
every product in a right line under each otlier to the 
hght hand, observiug to increase the first figure of 
every line with what would arise, by carrying 1 from & 
to 15, 2 from 16 to 26, 3 from 25 to 35, &c. from the . 
product of tbe two figures (in the multiplicand) on the 
right hand of the multiplying digit. 

Exampkt. 
Ex. 1. Moltiplv 4-733 Ex.2. Mal:ip!y <(m7U 

bj -SI* by -OST* 

1S940 lS'.<4<k 



■001)177069 prod. 



(3.) Mult. 473'&4 by -057. 
[4.) Mult. 137*64(» by 75-437. 
\b.) Mult. 3-7495 by -73487. 
(6.) Mult. •04375 by ■47l»4. 
(7.) Mult. -371343 by by -75493. 
(a> Mult. 49-0754 by 3-5714. 
(0.) Mult. -573005 by -000764. 
(X0-) Mult. -375494 by 674-375. 
Exampht wider the contracted ruta 
{1 .) Multiply 238e45 by 82 176, and let there fa« only 
four places of decimals letained ia the pixNluct. 
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Cantneted mas- 
S-38643 



19-6107 19'6106 5^875 

(2.) Let 54-7494367 be multiplied by 4-724753. re- 
serving only five places of decimals ia tbe product. 

(3.) Multiply 476-710564 by ■34ie4!)4, retainiDg three 
decimals m the product. 

(4.) Multiply 3754-4078 by -734576, retaining five 
decimals in the product. 

(50 Let 4745-670 be multiplied by 7BI'4549, and re- 
wrve onjy the integers in the product 

DIVISION OF DECIMAL FRACTIONS. 
BULK I. 

Divide as in whole niinbers. Hid from the right band 
of tbe quotient point off so mauy tigurea for dei^tr^la aa 
the decimal places in tite dividend exceed those in the 
divisor; but, if the quotient does not cotitais siuch a 
number of figures as is equal to the excess, the defect 
must be supplied with ciphers to the left hand. If the 
number of decimal places in tbe divisor should be more 
than those of the dividend, annex so many ciphers to the 
dividend as nill make them equal, bekI the quotient will 
be integers till all these ciphers are used ; after which, 
you may continue the quotient to any assigni'd degree of 
exactness, by subjoining a ciplter continually to the last 
remainder, 

RCLK II. 

Make the divisor a whole number by removing the de- 
cimal poiut to the right hand of it, and remofe the deci-< 
mul point in the dividend tbe same number of figures to- 
wards the rigfat-haad as the point in tbe divisor has been 
removed, if there be not a sntficJeat numbu of figures 
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ID the divideod, supply the defect with ciphers. Tben 
divide as in wbole DurabeiP, and the quotient will coatain 
as many decimal places as are nsed in the dividend. 

Contracted Dimrion of Dteimal Fraetimu. 

RULE. 

In division, the first figure in the qaotient must always 
possess the same place wilh that figure of the dividend 
under which tbe unit's place of its product stands. 
Hitviog thus determined the value of the quotient figureSf 
make use of so many figures in the divisor, reclcooiiiglTdm 
the left hand towards the right, as you intend to have in 
the quotient. Let each remainder be a new dividend, and, 
for every such new dividend, leave out one figure to the 
right-hand of the divisor, observing to carry for the increase 
of the figures cot off, as in contracted multiplication. 

Note. Wlien thsr* ara not >» many flgnrci in ilie dicUor >* *ra 
required to be in the quotient, begin the divliioii with *11 the fignn ■ 
u iuubI, and contbue it tiO the DoOibcr of fiKum to (be <ll>inr it 
rquil Id tlie namber of fignrei rcmaiaiiig to be uund in tbe quotient, 
utir wliich UK the cuntnttuin. 

(Ex.1.) Divide •47&321 (Ex.S.] Divide 4'Ui-a2L 

bye7 4M. by -97463. 

97*43Sj)'*75-^lJO000f-(HMM't* -ST+iaiHTS-aalOC^OOfiWJ*. *ii 

1iW6A "10660 

rsjSfo ' tiiew 



37ST8 itm. 3T318, &c. 

(3.) Divide 17-a4327& by lSJ>-7. 
{4.) Divide 143754-3& by •7493. 
(5.) Divide -000177080 by -0374. 
(6.) Divide 10 by 900. 
(7.) Divide 12 by 1728. 
(8.) Divide 47-5403 by 3475. 
(9.) Divide 74-a&7l by •00673. 
(10.) Divide -3754 by 75^714. 

Erampiri under the contracted rule. 
(1.) Divide 7&4^347385 by eP34775, and let tbe quo- 
tient contain only tiiree places of decimals. 
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Contractnl mm, 
— 61-34T75 61-3*775 

<l-M77iyiS4-3*13Bifia-J96 61M71J)154-34738500(11J96 
14086 14086 9ftB 

1817 1817 * 

590 



4iS85 
16350 
3M730 
345100 



(2.) Divide 69 bj -74571345, and kt the quotient 
coDt&ia four places of decimala. 

(8.) Divide 17493-407704962 by 495-783269, and 
kt the quotient contain four places of decimalA. 

(4;) Divide 9818743'? by 8-4765618, and let the 
- quotient contain tea places o£ decimals. 

(5.) Divide 47194'a7»457 by 11'73485. and let the 
<{uotient contain as many decimal places as there will be 
-integers in it. 

REDUCTION OF DECIMAL FEACTIONS. 
Propetition 1. To reduce a vvlgar fraction to a 
decimal fraction of equal value. 
BULB. 
Annex ciphers to the numerator till it be equal to, or 
greater than, the deDomin^or.-. then divide by the deno- 
-ininstor ps ia division of decimals, and the quotient ^vill 
be the answer. 

Note, Mr.ColxJD. it pB^ 16« of Si*" I"™ iftMon't Flnxiobi, gnrt 
the following raelbod fur nducii^ ■ fraction, h»»ing > prime oumbei fur 
JH denominuor, inio a JeciniBl, Let i be proposed : then, bj dividing 
in the cummoo way, lili ihe rtauunder bacaiuea a iingie figatr, »e shafl 
hare if=-03ii^, lot the complete quolienti and Ihia equation mul- 
liplied by tbe nameralor B,*lll*ire 4=:f19B6i, and, if rIJa be mhati- 
■MUed in the firaf eqnstioii Ibr.ft, wa iball hsrs i=-0344»t7!l864. 
Aiain, molliply iLe eqaation by 6, and h wdl pire i^^IOSaseSilJA; 
^n, by snbiitutiug, >. befare, A=Oa4«S1586a06896551'J4, &c. 
aa f»r u you please. 

Prop. 2. To reduce ntmbere of different denomina- 
.tion; eeim, uxighu, meaturea, Sfc. into deeimale*. 

# Tie decimal tables of Coin, weights, meamrea, Sec are ealNiUled 
hjtl»inleaKiwnintliUpK.po»tioii; ihoi inTibio I. 19 .hillmp= 
«-95, &c. ■flie use oSAe table. i< ih.wn m i!ie 9a example. 
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RULE I. 

Reduce tbe fivrn money, weight, &c. into the lowest 
deDomiDation mentioDed for a dividend : thea reduce tlie 
integn into tbe ume denominatiou for a divisor; Ifae 
(juoUent produced by tbia division will |>e the decimal 
required. 

. . 80t» H. 

Write the given denoniaatiopi, or parts, regularljr 
under each other, proceeding from the lowest denomma- 
tiou to the highest; let these be the diyideod*. Oppo- 
site to each dividend, on the laft-hand, place such a 
number for a divisor as will reduce it to (he next supe- 
rior name, and draw a line betwf«l them. iBegin to 
divide with the uppermost aumbers, and write the quo- 
tients of each, as decimal parts, on the right hand of the 
dividend next beluw it. Divide (hii nised number by 
its divisor, and so on till they are all u^, the last quo* 
tient will be the decimal required. 

Prop. 3. Tojind the value of any dteimal/ractum tti 
the mown porta of oh integer. 

HULB. 

Multiply the given decimal by the number of parts coa- 
tttined in the next inferior denomination ; and, from the 
righl^hand of the product, point off ao many .figures as the 
given decimal consists of. Multiply the remaining deci- 
mals by the parts in the next inferior denominatiou, and 
from what reaults cut off as before. Proceed thus uUyou 
have brought out the least known pvts of the integer, and 
then the several denominations, on the left-hand of the 
decimal points, will express the value of Ae dcciniat. 
Exampkt to Proponlion 1. 
(1.) Reduce { to a decimal fnctiou. 
6>7-O0a('«J«nuMr. 



(2.) Reduce ^ to a decimal ftaction. 
(3.) Reduce ^l^ to a decimal fraction. ' 
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(4.) Reduce | to a decimal. 

(6.) Reduce i of | of ^ to & decimal. 

(6.) Redace l&i'y to a mixed decimkl. 

(70 Reduce ^ to a decimal. 

(8.) Reduce ^^ lo a decimd. 

^Emmgtles to Prep. 2. 

(0.) Redace iQt.9id. to the decimal of a poimd. 



Sy Dee. Tabla. 

O oi_-0031t5 

t =025 

Q s — OUS 

IS = 9 

18 9}=-M0ec5 



413 ■ futbing). 
12 9 '15 pence, 
90 18 '8113 •billingi, 
■9W6^^. 



MO) 903-OOeOOO ( -9U6I5 

(10.) Reduce 7(. &M. to the decimal of a pound. 

(11.] What decimalpHrt of a pound is three half-pence? 

(12.) Reduce 4«. 1-^jd. to the decimal of a ^ound. 

(13.) Reduce loa. lldwt. 3^. to tbedecimal of a 
pound Troy. 

(14.) Reduce 24 grcuBs to tbedecimal of an ouace 
Troy. 

(16.) Redace & ob. 4 dr. Arobdupois to the decimal 
of a pound Troy. 

(16.) Reduce Scwt. 1 qr, 14tb. to the decimal of a ton. 
,(17.) Reduce 2 qr, 16 lb. to the decimal of a hundred- 
>weight. 

(IB.) R«duce 6 lb. 10 oz. 3 dvt. 13 gr. Troy to the 
'decimal of a bimdred-weight AToirdupoia. 

(\&.) Reduce 1 qr. 1 n, to the decimal of a yard. 

(20.) Redaoe2qT. 3n. tothe decimal ofan^gliah ell. 

(21.) Reduce14yd8. 3ft. 6fin.to the decimal of amite. 

(23.) What decimal part of an acre is 1 r, 37 poteal 

(23.) What decimal part of a hogihead of wine is 
-3qts. IfNBtl 

(24.) Reduce 9 bush. 3 pks. to the decuual of a cbal- 
4son of 82 boshela. 

£1.) Whatdeaimalpartof ayeai is 3w.6d.7br>., 
ning SQltd. eluw. B yeul 
K 
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(26.) Retluce 2-4&'abillmga to die decimal of&£. 

(27.) Refjuce 1-074 roods to tlie decimal of an acre. 

. (28.) Reduce 176-9 yards to the decimal of a Mile. 

Sxamplet to Prep. 9. 
[28.} Repaired the value of 431 26 of a pound •terling. 
*sits 



^ra. 3-00000 Antuer. 7}<1. 

(30.) Wbat is the value of -767& af a pound steriio^. 
(31.) Required the value ef '75436 of a shiUio^. 
(32.) Whatisthe v^ueof •STSofaguioea? 
(33.) What is the value of -4575 of a buudred- weight? 
(34.) What is the value of '17ft of a ton Avoirdupoist 
(36.) What is the value of ■0&87& of a pound Avoir- 
dupois? 

i36.] R%quu%d the value of ■02676 of a pound Tr<^, 
37-) Required the value ei -476 uf a yard. 
(38.) Required the value of '476 of an English ell. 
(39.) What is the value of -04636 of a mile ? 
. (40.) What is the value of -0376 of aa acre ? 
^ (41.) What is the value of -674 of a behead of be«( 
i4S.)_ What is the value of -4285 of a yew? 
(43.) R«qutred the sum of -476 of a pound and *37& 
ofashtllit^;. 

(44,) Required the^nim of -673 of an' inch and *751 
of a yajd. 

(46.) Required the difierence between *6 of a mile and 
•376 of a furlong, 

(40.) Required the sum of '626 of a cwt. and -2083& 
of a Ion. 

(47.) Required the mm of -176 ttm, -186 cwL '146 ip. 
.and -16 lb. 

(48.) Reqwreu hetuia of 'frTdlb. Troyand'84&oz. 
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UECIMAL TABLES OF 


Coin, wbioht, A 


HO JIBA8VRE. 1 


TABLE 1. 

English Coin. 
I:^ tKe Integer. 


T 


■06-25 

■041666 

•020833 


On. 
12 

n 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 


VtdmaU 

■025 

■02-2016 

■020B33 

■01875 

•016666 

•014583 

■0125 

■010416 

■008333 

■00625 

•004186 

•002083 


10 
18 
17 
16 
15 
14 
13 
13 
11 
10 


■95 

■9 

-85- 

■8 

•75 

•7 

■65 

•6 

■65 

■5 


ait. 
9 

2 

I 


■45 
■4 
•35 
3 

•25 
•2 
•15 
•1 
■05 


TABLE in. 

Tkoy-Wkiqht. 
lib. the Integer. 
Otmcesihesameas 
Penet in Table 11. 


Prmy. 

Might 

10 

» 

e 

7 
6 
6 
4 

3 
2 


DecimaL 

■041866 
■0375 
■033833 
■029166 
■025 
■0208a» 
016666 
■0125 
•008333! 
■004166 


TABLE IV. 

AVOIRD. Wt. 
Icwtthelnteg. 


6 

4 
3 
2 
1 


Vitimelt 

■025 

•020833 

■016666 

■0125 

-008333 

■004166 


Qrt. 

3 
2 

1 


■75 
•5 
■25 


14 
13 

12 
11 

10 

8 
7 
6 
5 
4 
3 
2 
1 


Decoiah 

•125 

'116071 

-107143 

■098214 

•089-286 

-080357 

■071428 

■06-25 

■053571 

-044643 

-035714 

-020786 

■017857 

■008928 


3 
2 
1 


•003125 
■0020883 
•0010416 


Gnini 

12 

11 

10 

8 
7 
6 
5 
4 
3 
2 
1 


■002083 

■ooinio 

■001730 
■00160-* 
■001389 
•001215 
■001042 
■000868 
■O0OC94 
■000521 
■000347 
•000173 


TABLE 11. 

Eno. CoiK, orLong- 

Meas. 1 Siiiiling, or 

I Foot tlie Integer. 


Pence 

6 
6 

4 
. 8 

i 
1 


SUi.or/»t 

•5. 

•416066 

•333333 


L Oi. t 


le Inleger. 




■2 
■1 
•0 


5 

6666 

8333. 


3 

3 




as .hiUing^ 
finl TabU. 


(h. 
8 

7 


-004484 
-003906 



( 100 ]r 



■001674 

•ooiiie 

1 I -000558 



iOi. I Decimalt 

3 -000418 

2 000279 

1 I '000130 

"table VT 

Avoiedup.Wt. 
lib, the Integer. 



Dtcimab 

•5 

•4375 
■375 
-3125 



■0026 



■03215 
•027343 
■023437 
-019531 
-015B25 
•011718 
-007812 



TABLE VI. 

LlgOID MeA8. 

ITunthelnteger. 



•317460 
•277777 



•198412 
•168730 
■119047 



'035714 
•031746 
■027777 
•023808 
•019841 
•015873 
•011004 



Decimali 

•001084 

•0014B8 



1 ^00496 



A Hogshead the 

Integer, 



100 -390825 Ji 
90 -367142 1 



■476190 
•317460 
■158730 
■142867 
■126084 

•mill 

•096238 
■070865 
■06;t492 
■047619 
■031746 
-015873 



TABLE VII. 

MEASURE. 

Liguid anrf Dry. 

1 Oall. or 1 Quarte. 

■ the Integer. 



■09375 
-0625 
■03125 



Decimali 

•0234376 

•015625 
•0078125, 



TABLE VI IL 

Long Measure. 

1 Mile the Integer, 



1000 
900 
800 
700 



■6C81R2 
-511364 
•454">45 
-397727 
■3409C19 



cCooylu 







( 101 ) 








DICImaL Tables ox 


#ElGHT A 


■in MKASUHB. - 




500 


•284091 


80 


•21917a" 


TABLE X. 




400 


■2-27272 


70 


■191781 






300 


■1704&4 


00 


•164383 


CLOTH MKAS. 




200 


■113638 


50 


•133930 


I Yard the Integer. 




100 


•056818 


40 


■109589 


Quarters the samt as 




90 


■051136 


30 


■082192 


Table IV. 




. 80 
70 


■045454 
•030773 


20 
10. 


•054794 
•027397 




Wai;. 


Decimals' 




flO 


■034001 





■024657 


2 


•125 




60 
40 


■028409 
•022727 


8 
7 


■021918 
■019173 


1 


■0635 








30 


•017045 


a 


■016438 


TABLE XI. 




20 
10 


■011304 
•005682 


5 

4 


•013098 

■010959 


I,EAD WEIGHT. 




8 


•005114 


3 


■008219 


A Fother the Inte. 




8- 


•004545 


2 


■005479 


lUnd. 


Dtchm^ 




7 

e 

5 


•003977 
■003409 
•002841 


1 


■002739 


10 

9 . 
8 


■512820 
•461638 
■410256 




.Dayt 


e Integer 






Ded«u.U 




4 


■002273 


12 


•5 


7 


■358974 




3 


•001704 


11 


•458333 


e 


■307092 




2 


•001136 


10 


■416S66 


5 


•350410 




1 


■000508 



8 


■375 
•333333 


4 

3 


•205128 
■153846 




. Feet 


Uaimals 




S 


•0003787 


7. 


201006 


2 


■102564 




I 


■OOOlBiM 


6 
5 


■25 
■208333 


1 


■051282 




i«fc. 




Qn. 


DuimaU 




6 


■00000+7 


4 


•166608 


2 


■025641 




3 

1 


■0000473 
•0000158 


3 

2 
1 


•125 

■083333 
■041660 


1 


•012820 




14 
13 


Dfcim^ii 

-0064102 
'0058520 




. Table ix. 




Miaulei 


DeciTrtalt 




TIME. 


30 


■020833 


13 


•0054945 




I Year tlie laleger 


20 


■013888 


11 


-0050:)66 




Ofomthtthetauuiat 


to 

9 


■000941 
■00026 


10 
9 


■0045787 
■0Cl41208 




Pence, in the le- 


8 


•005555 


8 


■0036030 




^ eond Table. 


7 


•094861 


7 


•0032051 




i>^< 


Decimali 


6 


■004166 


6 


■0027472 




3tih 


l^OOOOOO 


5 


■003472 


5 


■0022893 




300 


•821018 


4 


-002777 


4 


■0018315 




200 


•547945 


3 


■002083 


3 


0013736 




100 • 


■273073 


2 


■001388 


2 


■0009151 




L 90 


•246675 


1 


■000694 


1 


■000457f 
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THE RULES OF PROPORTION IN DECIMALS.". 

Wei*. The eiamiiles fellowing at 

cise t!ie schulat m tlie Rule of Tl.™ 

, poriioii, fire. D-icimali Imve ihe si 



(1.) If 3-75 jards of cloth cost 8s.9d. what wiU 2&7| 
yaids cost I 

mnt 8). 9d.— -4375 and t51iyd>.=SSl~j 

jdj. ^. yds, 

373 . -4375 ■.: 357-5 

357-5 



3'ra)llS-656e5(30-04l66, aLi.B=SO..O..lO a 



(2.) If l.cwt. of tobacco cost 4/. 18t. how much may- 
r.buy at the same rate for '71. ? 

(3.) Bought 3-5 >'a»js of cloth for 2L lis. ^. what 
must I give fur 27'75 yards? 

(4.) Sold 75^ chaldroaa of lime, at 1 Is. Hid. per chal- 
dron, what is the amount? , 

(&.) A goldsmith sold a tankard for 10 6/. at the rate 
of 5(. Qd. per oz, ; nhat did it weigh I 

(6.) If 12 men can perform a piece of work in 100|. 
days, in how many daya would SO men perform the same? 

~(7.) In 7&4y|J ducats, at 4s. 4d, eacli, how many dol- 
lars, at 4*. b^d. each ? 

(8.) If d400 bricks be required to pave a yard, when 
the bricks are '5 foot loag, and -25 broad, how man 
will be required of 75 foot long and J foot broad i 

(9.) If I buy 14 yards of cloth for 10 guineas, bow 
many ells [lemish can I buy for 283-875/. X 

(10.) If 1| oz. of plate coat 10«. lljrf. what wfll a 
service, weighing 327'61875 oz. cost? 

(11.) How many yards of flannel that is ouc English 
ell in widlh, will be sufficient to line a cloak, containing 
18J yarda of cloth | yard wide? 

(12.) If 248 men iu 80j hours dig a trench, cootain- 
ing^l3094s solid yards of earth, bow many mes ia 1188 . 
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hours, will dig a similar trench, containing 26460 solid 
jaida of earth; the e&ith being cast at the same dis- 
tance from these men as the former 7 

(13.) If 2 men caii do I2& rods of ditcbjog in 65 
da^9, ia how manj days can 18 men do 242vV iwls? 

(14.) If I of i of asbip.be worth 147^. lla.,3tf. what, 
is the whole worth 1 

(1&.) If apiece of Arras hanging be 6^ yarda lon^. 
and 4 yard» broad, how maaj square ells Flemish are 
contained therein ? 

(16.) If a wedge of gold, weighing 17f lb. troy.be- 
wo[the79}^ wbat is theralne of ]^ grain of that gold t 

(17.) What will be the expence of tiling an out-house- 
thatis 27'3'5 feet long, and 51 ■?& feet broul, with tiles at 
lis. 10|d. per thousand, supposii^ every square of tiling, 
to take up LUOU tiles 1 

(18 } A man^ with his fatliily consisting ef-4 persons^, 
nsually drink 7'8 gallons of heer in a week, how much 
would thej drink iu 22*5 weeks, if the family wore to be- 
increased by 3 persons 1 

(19.) I agreed for the carriage- of 2-5 tons of good» 
, 2*9 miles, for -07& guinea, what is that per cwt. for a. 
mile? 

(20.) If a traveller perform a journey in 3&-& days,, 
when the days are 13'626 hours l<mg ; in bow many 
days of IL'8 bonrS'long would he peff«nn the same - 
. journey? 

(21.) The earth turns round on.its axis from west to 
east in 23 hours &6 minutes, and the circumference of 
every circle on it suriace is supposed to be divided into- 
360 degrees. At the equator a degree is 69*07 English , 
miles; at Madras, Barhadoes, &c. 67'21 Englisbniiles;. 
at Madrid, Philadelphia, Sec. 5265 £aglish;ffiiles • and 
at Petersburg 34-53 English miles. Mow many mile» 
per hour are the inhabitants in each of these places car- 
ried from west to east by the revolution of. the earth on, 
its axis? 

(22.) Goliath, the Philistine, is said to have been 6^ 
cubiu high, each cubit i foot 7*li68 inches Eogliidi, wfaat- 
vcM bis height tn EngUgh feet ? 
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GIRCULATING, OR REPEATING DECIMALS^ 

Definition t. When the denominator of a vulgar frac* 
tioti, ID its lowest terms, is not compouoded «f 2 or 5, or 
both, the decimal produced from such a viitgar fraclioa 
will be infinite ; it is called a repttend, or circulating de* 
timal, ftom a cootinual repetition of the same tigares. 

2. A Mingle repetend is a decimal, where only one figure 
repeats, as -222, &c. or -3333, &c. and these may be 
CKpressed by putting a mark over the lirst figure. Thus 
•222, &c. may be denoted by -2', and -3333, *c. by -S'. 

3i A compound repetend has the same figures circu- 
lating alternately, as -676757, &c. or ■67235723, Aci ' 
Mid these amy be distinguished by marking the first and 
tut repeating' figure. Thus -5767, &c. may be written 
•i't, and •6723&723, &c. ■5'723'. 

4. Pure repetendi are such as hava no figures in them 
but what belong to the repetend, as -3', '&', ■4'7d', &c. 

b> Mixed r^petends are such as have ciphers or signifi^ 
cant figures, between the repetend and the decimal point, 
or such as have whole numbers to the left band of the de^. 
cimal poiat, as -04'. -0753', -473', -asTdf, 6-5', 4-3'75', &c. 

6>. DUsimilar rrpelends are such as begin at different 
places from the decimal points, as -2'63', -476'2', dec. 

It Similar repttenils are such as begin at an equal 
distance from the decimal peints, as ■35'4', 2-76'34', Ac, 

8. ConttrminQUS repetendi are such as end at the same, 
distance from the decimal points, as -125', ■3'54', &k. 

5, Simitti'- and conlerminoui repetendi are such as 
begin and end at the same place after the decimal 
points, as 53-2T63', 4-63'25', and •46'32', &c. 

REDUCTION. OF CIRCULATING DECIMALS. 
Pngtotitionl. To reduce a pure repttendtQitif^ivor- 
Itutviilg^r fraction. 

RULE. 

Make the g^cen decimal .the num«rator,' and let the 
denominator be a number consisting of so many nines . 
as tbere are figures in; the repetend. The terms of this, 
fraction, divided by their greatest common measure, 
will give the least equivalent vulgar fraction required. 

Prop. 2. To reduce a mixed repetend to iti eqtantent: 
mfgar/ractioKK 
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From the siven mixed repeteod subtract the finite 
figures for a numerator, and to the right hand of efy 
maoy oines »h there are pare repetends annex so mtaty 
eiphera as there are finite dcdiuals for a denominator. 
Then reduce this fraction to its lowest terms. 

Note I. Any. finite decimal msj be comidered » infinite bj 
mnilng ciphers lo tccar; thus •3Sa>'SS00DOO, ttc. 

2. Hanj circulHting decimal baTB a repelend of any nnmber of 
fignru, It may he canaideted bb hoving a lepetend or tnlce or (lirice 
that Bumber of figaret, or aiij mniliple thercot The immber t-3flX' 
having two repetendi, maj' be catuideied u having a lepetend of> 
4, 6, 8, 10, &c. places. Thui, 3 ■35^'™i -3573 T=S -35^3707'-= 
9'35'7&75757', &c. Hence an; number of diuimilat lepeleiida ma; 

3. U anj ch-culaling decimal. have a repetend of more than one. 
liBiire, it may be tranifnrmcd into another decimal, having a repetend 
of the lami number of figures; thus, •iT=-6T5*='575?', and 
a-t7'85'*=3-478'5T= 3'4T 8i7a'«3-4705T83'. 

4. "When anj circulating decimal bai a repetend of more than one 
figure, it coimiil be tranEfaraied bto anolhir decimal, haviDg a greater 
or lets number of figures at pleasure j but tlie new repetend mast 
slwRjB conlaiii eilher the lame ntwnber of placps aa the original repe- 
tend, or some miJtiple thereof. Tboj, ■5'r=-M'5'=-ST5r=-575T'3'™ 
•5ri7'd7S': Or, ■5'7™-6'75T'=-5'7S7ar, •cmtding to tiw aecowt 
note. Bat -ST never can be equal to -STS', for then g would be 
eqnsi to S^, which evidently is not the case. The troth of anj of 
tlie prefednig notes may be ■xunined by turning the given repetends 
into their equivalent Tulgai fractiaiu, and conipating them lagythei 
by the latter part of Note «, Prop, H, Vulgar Fractions. 

5. Any lerira of nines. Infinitely continued, U equal to unity, or 
one, in the next left-hand place. Thai, ■S9<), &c ad infinitum,—! ; 
■0999, &c.=-l ; also tloSDS, &c —-01, and 5-999, &c.=6. ■ . 

fi. Anj number may be mulliplied by 9, 99, 999, &c. by annexing 
90 many cipher! to the right Jrand of it as thera are nine), and ikeft. 
tDhtrectin^ it ftum itself, thus increosed. Ttiua, 

147x9=1470—147=1333, 147x99=; 14700—1 47=1 4563; 

and 147x999=147000— I47=14fi8S3. 

7. Any number, divided by 9, 99, 999, &c. »iU be equal to tlw 

sum of tlie quotients at the same number coiitiiiuaEly difUled.by lOi 

100, liMJO, *c. Thus, 

435 42-5 4-ao -423 , .> „ . **5 „ „ . 

— + +— + — -.Sic. ad inflnitiun, =— — ^7-9', and 

JQ ^ 10 ^ 10 ^ 10 ■ 9 

455 , 'fas , 'oooias , j - . -. *=3 .jwr'. 

loott "*" iooo "t looo ' infimlum = -^ ^ '4 Ho ; 

hence, it appears that eveiy tecmring decimal is b genmettical seriet, 
dfcreBsiiig, nd infinitum, nnd the equivalem vulgiir fraelion to ertrjt 
recurring decimal iSifqual to the sunt of such a series. 
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8. ir oil; number be divided by another ptine to it, %ai Ibe divi- 
sion aoiiliiined on indeliBitelj', ibe nuinbei of reprtendi in lb* qio- 
tieiit *i11 nlwajs be leu ihaa the number of anils in the diiisor. 

9. If M*o or more numbers, th«t biive repetend) of eqnai placeti 
be added together, the sum will ba<e & repetend of the lanie rianlMi 
of places; for erery column of period] «iJI amount to the same utn, 

10. If an; circulating number be niulliplied by nvj giien tiDmber^ 
the product will be a circulating number, containing llie Hme numbrr ' 
of figure! iu the repplend asbelore, for «v«tj repetand will bceqiuOj 
nullipGed, aod coiiiequenllj' muit pruxluce the lamc product. 

Ptop, g. Having a vulgar fraction given, to jCii(£ 
tthether ilt equivahnt decimal toill be finite or infinite, 
and koK many places the repetend will consiit of. 
RULE. 

Reduce the given fraction to its lowest terms, and di- 
vide the denominator hy 10, 2, or 5, ^ often as pos- 
nble : then divide 9991), &c. bv titis result till nothing 
remains, and the number of nines made ase of will be 
equal to the number of figures in the repetend. The 
repetend will always begin after so many placet of 
figures us you perform divisions by 10, 2, or 5 ; and, if 
the whole denominutor should vanish after these «Uvi-^ 
sioas> the decimal mil be finite^ 

Examphs to Prapotition 1. 

(1-) Required the least equivalent vulgar fraction tO' 
'S, and -I'as'. 

First, -3'=!= j, and ■1'3»'=JH=/^. 

{'2.) Required tlie least equivalent vulgar tractions to 
■e^-l'e^, •7'60230', -ffVi, and ■O'V. 

(S.) Required the least equivalent vulgar fractidns to 
•6>9U0b', -tftf, and i^SBJ?'. 

Examples to Prop. 2. 

(4;) Required the least equivalent vulgai- fractions-to 
a-41'8', -59^26', -OOaiyTiaS, and -53'. 

—24 239 -t. 1 S3 



"ou aso 5,' " 

; WB4'97IS3'= 



39g5~5 59J0 re , flJ97l33— a B-197185 

999Q 9990"^' 999S99tKl!)''99999?00a 
as , .,, M— 5 *8 ■ 8, 

-5568""''-^'-5r^o-ii> 



cCoogk 
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(5.) Required the least eqaivalent vulgar fractions to 
■asff, 7-54'3', •043'54'. 37-54', "fffb', vni •7»'4a4T. 

(9.) Required the leait equivalent vulgar fractions to 
•75', •4S'8', -oga', 4'75'43', OOaS'T, and ■4&'. 

Exiimpk» t» Prop. 3. 
(7.) Required to fiad whether the decimal equivaleut 
^ Tpff^ he finite or infinite; if infinite, how 'Biany 
places the repetend wilt consist of, whether there will be 
-aajr finite decimals to the left hand ^mT the repelend, and 
how many ? 



J~'«,x 



I»l}»99»»(ri9: Acre ore 6 nfnn mndt toe af befen tuthmg rtmaliu; 
md lAe dtntmiaatiiT hat beat divided by t dlrte timet, and comot bt 
aitiigedaiBfiiiori: l}ier(JbrtthedeciiiuilmUiiiafiiiitt,andMtcaiuiUiif 
Aret^fittite decimali tad tU pure repelendi. ISwi, ,(|,=-00B4'97133'. 

(8.) Whether n the decimal equivalent to -ttit finite 
or infinite "( 

(0.) Whether ii the decimal equivalent to ri^v finite 
er infinite ? 

(10.) Let,!jV tVt' iVt- tAt. and jih be pn^osea. 

ADDITJOM OF CIRCULATINO DECIMALS. 

BULB. 

Make the repetends similar and conterminous, and to 
the right hand thereof set two or three of the first re- 
peating figures, which wJd tegether as whole numbers, 
«nd cany the tens contained in the left-hand row to the 
right-haad row of the conterminous repetends : collect 
these together into one sum, like finite decimals, for the 
aniwer. 

Mote. The mm of Ihe npctend, foand by (he preceduig rula, *U1 
soiDelinKi, though rery ureljr, conoit of a nanilwr of nUiaij «liea- 
srcT that ii the eat, r^tctthem, sud malce the nut lelt.huid Sgiut 
M unit more. If the decimal* cs be added contain oal; lingle rgcst- 
riug figuie*, after hafing made them cad togethei, the inm of the right 
hand nmmay beiacteaied bj aa muiy Doiti uitcontaini idnM, 1b> 
<tMd of-canying the repetNuToBU. 
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Esampkt. 
* (K) Add -126', i-l'eaf, l-7;i43', and 2&'4', together. 

'DiinmUnr. Similm: Smilar and coKtermiHaal. 

■1»* = •!«' a: .1M'S5S5565555S' 5SS3 

41'63 V V163'I6' — 4'IGn6S16316S16' ■■■. 3163 

l-riiS'— l-Tl4'S7l' ■- l-llOlliaTIiSTl' 4311 

fS'*' ^ 3'545'1' =. S-545'45U4545454- .... 5411 



I 9-s*a'MAi(nsi6fn' 



(2.) Add W84'5'+8<51'+*a'6'+11*47'rf--&'. toge- 
ther. 

(3.) Add •i'75'+3'7M'3'+«4-7'6'+'5'r+-17'88', to- 
■getfaer. 

(4.) Add •ft'+4'3r+49-45'7'+-40'M'+'r34&',t*«e- 

(5.) Add -174' +'«*&'r+-3T63'+ •8*45' +8'76'4', lo- 
■gelher. 

(6.) Add Ifl5-l'e4' + 147-tf4' + i-ff&' + ft4-3T + ■ 
4-7'JS34i6', together. 

SUBTRACTION OF CIRCULATING DECIMALS. 



]kl»ke the repctaodp eimilar and ooiitemiiiious and sub- 
tract, as if tbey were finite decimals; only observe, that 
if the repetend ol the aubtractor be greater than the re- 
petend of the subtrabend, the light-band figure of the 
Temainder must be less by unity tban it would he, if the 
CKpreasions were finite. 



Exaniplet, 
(1.) ^rom ll-47'6'4ake 9-4&r3&'. 

SimSlar, SiinitT and amttminmi, 

— ii-*7sr =. li-msrfsiir ■■•■. 

=« 3^457'3S' = 3-45rM735' .... 1 



1114 tnu ttifferenti »«lB'«02r tm to tarry. 
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(2.) From 47-5ff take Viht. y 

(S.) From IT'S'TS* take 146r. 

(4.) From 17-4a' take ia'346'. 

<5.) From l'12r64' take •4ra84'. 

(fl.) From 4-75 lake '375'. 

(7.) From 4-794 take -1744'. 

(8.) From 1'467' take -3754. 

(8.) From 1'49'ST take -1476. 

MULTIPUCATION op CIRCULATING DECIMALS. 
QENEBAL JtULE. 
TVrft ihe decimab into their equivalent vulgar fraetiotUf 
and find the product of thetefractitmt: then turn the vul- 
gar fraction, expreising the product, into an equivalent 
decimal fraction, and it will be the product required. 
oa 
Proposition 1, When the right hand figure of the 
multiplicand ii a nngle reptlend, and the multipUer-^i 
finite number, 

'Rule, In multiplying, increase the right-hand fieurc of 
each. resultiDg lineby as many units as there are niaes io 
the product of the first figure io that Kne ; and the right-, 
haod figure of each line will be a repetend : make them 
all end at the same place, and then add them together. 

tultiplit 
petend, and the multiplier afini 

Rule. Set the repeating figures in the multijdrcaitd 
twice Over, multiply the second period mentally, and carry' 
the tens, contained in the product of the left-hand figure, 
to the product of the right-hand figureof the first period; 
then multiply the rest of the figures in the multiplicand as 
■a common multiplication. Proceed thus with each figure 
in the multiplier, and every product will contain arepetend 
of the same number of places as the repetend in the mul- 
tiplictmd ; lastly, make every product conterminous to- 
wards ^e right-hand before you add them together. 

Note. It is pDSuble for the product of the repetend tu coiuiM of > 
mnnb*! of nines; if ever this ihoold hippeo, increuc the pTOdocl of 
ibe rigbt-hknd figure of lh« Otat period by on unit. 
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Prop.3, menthenmUiplieaHdua_fiuUenHni6er,aiti 
the right-hand Jigvre in the nntitiplier a rimgk mpeiend. 

Rule. Multiptv by the circulating figure, as if it were 
a finite digit ; divide thia prodtict by 9, and continue the 
quotient tilt it becomes a single ciitulate, if the product 
does not divide even b; 9. Proceed with the remaining 
figures in the multiplier (if any) as in common rn'MltipIicA-. 
tion, taking care to set the first figure of iJie first product 
exactly under the repeating figure in the multiplier. 

Prop. 4. Whtn the miUtipUcaad is a fttitt nmitber, 
and the multiplier a common refetend. 

Rule. If the multiplier be a mixed repetend, subtract 
the finite decimal from it, and the remainder will be ft 
new multiplier, with which proceed as in common mul- 
" tijdicatkiD, and add the several prodhcta togethn. Then 
set the left-hand f^ure of this sum under its tUrd, fourd), 
fifth, &c. figure towards the righ^haAd, according as the 
repetend consists of two, three, four, &c. places, and the 
rest in order after it; proceed thus, till the left-hand 
figure of the sum falb beyond the right-hand figure. 
Lastly, collect these numbers int« one sum in the order 
they are placed, and mark ^ many figures for a repe- 
tend as the repetend of tie multiplier consists of, 

TSolK. If tbc matdplier Im > pnie lepeiend, proceed eiaclij in the 
■■me manner with it «» wilh tlie new multiplier sboTe.— The reuoa 
(rflheplBCiiig the left-hand figure of the Hun under llw thijd, &c. 
igaei, will rsuiil; occur to anj ane who hu coiualted tlie Ith note 
in ReduclioD of Cirdjnling DeciiDBl). , 

Prop. 6. When the mnltiplicand and mmhipUer are 
each a tingle circvtate. 

Rxie. In Muilipljing by the repealing digit, increase 
the light-hand figure of the product by as many units an 
it contains ninea ; divide this product by 8 till it recurs, 
and the quotient will be the product of the repetend. 
" Proceed with the finite nujnbers, if any, as in Prop. 1, 
takuig care to set the first figure of the first product ex. 
actly trader the repeatio^ figore in the multiplier. 
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Prop. 6. H'Aat the vmlt^licand it a compound re- 
peiendf and the nmltiplier a lingk recurring digit. 

Role. After haviag multiplied by the repeating liguie, 
like a finite digit, as directed in Prop. 3, divide the pro- 
duct by 9, till the quotient recurs, or is sufficiently exact. 
Proceed with the finite numbers, if any, iu the very same 
manner as directed in that Prop, taking care to set the 
first figure of the first product exactly under the repeat- 
ing figinre in the multiplier. 

Prop,. 7. When the, multytlteand it a tingle, and the 
moiltipiUr a eompottad repetaid. 

Rule, If the muldplier be a pare repetend, proceed as 
in Prop. 1. If it be a mixed repeteud, sabtract the finite 
decimal from it, and the remainder will be a new multi- 
plier, with which proceed as above. Then set the left- 
nand figure of the sum under its third, fourth, fifth, &c. 
figure'towarda the right-hand, u directed in Prop. 4. 

Prop. 8. ' When the muitiplicand mtd mult^lier are 
ea^ a compowtd repetetid. 

Rule. If the multiplier be ft pure repetend, proceed 
as in Prop. 2. If it be a mixed repetend, subtract the 
finite decim^ from it, and the remainder will be a new 
multiplier, with which proceed as above. Then set the 
left-hand figure of the sum under its third, fourth, fifth, 
&c. figure towards the right-hand, as directed in Prop. 4, 

Esampla. 

The general rule needs no example. 

Examplft to Prop, 1. 

(a.) Mult. -3764' by 14-76. 
(3.) Mult 4'75» by 7-437. 

SMTS* -■ 33 (40 Mult. 30705' by -0473. 

S»66'6 ■• 66 (6.) Mult. •14732' by -1497. 

6i06-66 -. 66 (e.) Mult •37643' by -7148. 
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Exampks to Prop. 2. 

(7.) Mult, ■37'64' by 17-48. 

(8.) Mult. 4-73'5' by 7'349. 

(9.) Mult. 4-r42857' by -nfft- 
(10.) Mult. 7-14'93' by 5-43. 
(11.) Mult. -lO'VOy.by 7-S4&. 



(6) Walt. •^.rSSr by t-57. 

Sdperiad. 

■4e'53' .. Bi3 



Product I-OGSCSfi'tw) to 



3059 
1311 

Product l-64in' 



Exampkt to Prop. 3. 

.) Mult. 1-475 by 1-754'. 
.) Mult. 173-715 by 3-7646'. 
,) Mult. -37504 by -7153'. 
.) Mult. -57554 by -1735'. 
.) Mult. -37493 by ■757'- 



Examples to Prop, 4. 



Product \'rtm'9 mt to carry. 



Producl 1-7 165'9 r ontto Varn/. 



(20.) Mult. 4-7157 by 3-r&43'. 
(21.) Mult. 47-1S37 by •007'5'. 
(22.) Mult. 4-37595 by l-7'5435'. 
(23.) Mult. 371473 by -7'&314\ 



MULTirucAxioy op CIBCQLATIWG DECIMALI. II 
Exati^kt to Prtf, 5. 

(25.) Mult. 4'6T by 2-45'. 
(26.) Mult 3-745' by VV}'. 
(27.) Mult. 6-710y by 1-788*. 
(28.) -Mult. 3-7&32' by -SfaS'. 
iMO-ai . . OS *c. <29.) Mult. TW-aa* by 8'45ff. 
' lSSt6'666"66 



Frodact ftrlOOW one to cawy. 



(30.) Hidt.l-4'56'bj 4-ltf . 

l,-4'66' . . 45< 
+■83' 



48*54' •• 8M 
29'ia'9 .. 1«9 
9B'I5'81 ■• 5B3 



froduet 6-l£5'66' mc to carry. 



Eninipbi'Stf Pirop. ff. 



(31.) Mult. •673'4'by l-STV. 
(32.) Mult '41'32' by l'43a'. 
(33.) Mult 3-7'634' by •3757'. 
(34.) Mult 7'00'430' by 4-7005'. 
(35.) Mult. 6-4ari6' by -37053'. 



(Se.)UDlt.45-l3rb7f49'. 



■tne to twty- 



EiumpUi U Pr9f. 7. 




(3T.) Molt. S-Sar by t-4'5- 

3-M7' 8 

8-43 

— I 'I- f4»new muh. 

loeir .. 3S] 

141St'l . 
707S'5i . 



oeir .. 3s> 

USt'l .. II V* 
l7S'5i .- S5,> 



Tbu Topetradit foiuid utb« laM. 
XU* npetend b Gmnd 1^ contum^ Uie figarc*, &c> 
(38.) Mult •470&9' by l-73'5'. 
&.) MtiH. »«78' by 64-TM; 

,C.iH);jJc 
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Exampkt to Prop. 8. 

(4J.)Mult:-S'9rby7ri'. 
tdperad. 

. 7« -aw . - 397 r-ra" 

T-65 1 



154'S'. 



6W4'i . . 45 >• 
54'S'45 .. 4S> 




2-a972'9r 



■ Tbe niiD of the repMe.ad, iu the Htd emmplt, Prop. 7, tad ia th» 
lit exMifilB in thii Ftap.» cunEuti o( an indniie numbet of nino. 
See tlis note in AddiUon of CirculBiing OectiaBls. 

(42.) Mult. 4-571'3r by •149573', 
(43.) Mult. 5-7148'3' by 4-75-36'i 

DIVISION OF CIRCULATING DECIMALS. 

GENERAL RCLB. 

Tkdi the decimah into their egtuvalent valgarjractiontf 
and find the quotient of these Jracttoni: then hini the 
iulgar fraction, expressing the quotient into an equiwi- 
lent decimal Jraction, and it will be the qtutient required, . 

OB 

Proposition 1. When the dividend is a single, or- 
confound, repetend, and the divisor a finite ntoanbtr. 

Rule, Divide, as if both tfae numbers were finite ; 
only, instead of bringing down ciphers, bring down the- 
repeatiug figure, or %tirea, and continue the quotient' 
till it repeats, or b, sufficiently esact. 

Prop. 2. When the divisor is a single, or eompotmdf 
rqtetend, and the dividend a finite number. 

Rule. If the divisor be a nfixed repetend, annex as- 
many ciphers to the right hand of the dividend as there 
are pure repetends iu the divisor. Wiite this dividend 
and divisor in the order of dirision; under Iheae write- 
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them a second time, each remoTed bo man; figures towards- 
the right hand as tiiere are pure repeteoda in the divisor ;. ' 
snbtTBct each lower line from that above it, aud the re- 
maindera will be a new divisor and dividend, both finite 
nnmbers. If the divisor be a pure repetend, the dividend 
onfy must be subtracted after (h* ciphers are annexed to it. 

Prop. 3. When both the divmr and dividend art 
nngU, or ammound, trepettnda. 

Rule 1; If they are dissimilar mixed repetends, make 
them similar and conterminous, and subtract the finite 
numbers fiom each of them, the remaiuders will be a 
sew divisor and dividend, both finite numbers, 

3. If the divisor atid dividend are both pure repetendsj 
make them conterminous, and divide them like finite 
numbers. 

Note 1, If onenomber be > pure, and tbe other ■ mixed, repatend, 
(vithcrat in; whole number,) by makiDg tliem limilBr, Itie pure repc- 
teiiil will become a tnized one, uid coiueqaeDll; the fliM put of the- 
preceding rule will diwoTer the Irae quotieal. 

2, If one namber be apaie, and Ihe other e muced, lepetend, (opin- 
poaod of & pure iGpeteiid and a whale number onl;,] make them oud- 
teiminoDf, and lubCiBct tfia whole niuuher from Ihe pare lepetend- 
beloDgitig to it, tor anew diTLSoror dividend; then ptoceed u if both, 
tbe numben were finite. 

Exantpki. 
The general rule needs no example. 
Mgamplet to Prop. 1. 
(l.) DItide S6'6' by 137. - ^ " 

tnte quotient, 
131)56-6'666666(-4'136«5S'. 



(S.) Divide- M'Sl'S* bj l-TMi 
fuKint. 
791)U-31'S'lB18ie(13'5704]3,. 



(3.) Divide 7-6403' by 14-2G>. 

(4.) Divide 4-3173' by -076. 

(5.) Divide 14-937'&' by 1-788. 

(0.) Divide 43-5'76' by -004M. 



(T.) Kitde 8-5968 by -JV, 



-U3}8-910B3t not divnfoui 



Exampki to Prop, 2. 

9 •»£",' la S TKwi. 



(.) Dirida 9-195 by •»'9r. 

■8'9r)9-a95000(7'7l9i'4* 
aa9S 

•2»)9'S93T05 xn ditUtmL 

SeiB. tfift 



DIVIItOW OF CIRCltLATIHO DECIMALS. 

(9.) Divide 47-345 by 1-769'. 
(10.) Divide 3&178 by 3-753'. 
(II.) Divide 17-848 by •4'5«78'. 
.(12.) Divide -37463 by l-4'235'. 

Exempkt to Prop. 3. 
(13.) Divide 18-6i'd9&33' by 4-2V7'. 



r 4-S9TS930 134169398 lu 

II tT*t fuatiatt. 

4-397I9SO)l3'5l69398000t8-U'y 



(144 Divide. •4'5' by -116881': 

FiTJt, •♦'j'=>=-4i'4545' 

■llSBai)-45454500(W000(3'B2M3M, he. 



Ren. 199B6 



•3ri3')-47'B4'{l-a6' 
■3750) ■4730 MM iUaitml. 



(16.) Div. 3'T63' by2'4'. 

Here S-riS-— srsOTSS* 
u>d ■s'4'->-i'414U' 
■r434l4')Sr33r5»'(15-48*, &c. 
3 

■M«U4)3-759TS0 >>M> Amdeadi 

56784Vem. 



(17.) Divide •SSra' by 4»*5'7S6V 
(18.) Divide •1'64' by •6'. 
(19.) Divide ■8' by •&7'6'. 
(20.) Divide «6'73a' by '%,. 



cCooglu 
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PRACTICE. 



IhfiHition,— 'Practice has its name front its daily use 
amODget merchaDts and tradesmcD, being an easy and 
GOQcise method of working most questions that occur ia ' 
tiade and business, and is only a contraction of the Rule 
of Three, when the first term is an unit. 

A TabU of the aliquot Parts of Money. 



6j a Pound. 




djcSUUins- 


1. d. £. 


>. 


d. £. 


d. 


10 = 


I 


3 = r'j 


6 = 


6 8 = 


1 


= -h 


3 = 


6 = 




10- A 


4 5= 




8 = A 


3 = S 


3 4=7 




■a- A 


li-l 


* « = 




« = A 


1 -A 


2 « = V5 




»=.A 


1-rV 


1 8 = -,!, 




4 = A 


;-? 


14 = ^ 




8i- A 


-A 



Rule 1. When the price is lew than a penny. Mul- 
tiply the given quantity by the number of farthings con- 
tuned in the price, and the product will be farthings,, 
which reduce to pence, shillings, and pounds. 

Rule 2. When ike price is an aliquot part o/ a ihilUng^ 
Divide the quantity by the aliquot part, and that quo- 
tient by 2U. 

Rule 3. JVhen the price is pence and farthings, and 
they no aliquot part of a shiUing. Divide the given quan- 
tity by aome aliquot part of a shilling, then consider 
what part of thia aliquot part the rest is, and divide the 
quotient thereby ; this quotient, added to the former, 
will be the answer in shillings, which divide by 20> 

Rule 4. tVhen^he price is more than one shilling, tut 
less than two. Let the given number stand for shUlings, 
and work for the pence and farthings by the preceding 
rules. 

Rule S. When the price is any mmber of shiUinga 
less than 20. Multiply the quantity by half the price.^ 
double the first figure in the product for shillings, anj 
the rest of the product will be pounds. 
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Rule 6. When the price it thilUngt and pena. If 
they are aii aliquot part, of a pouad, divide the quantity 
by tfaat aliquot pait, and the quotient will be the an- ' 
Bwer. If they are not an aliquot part, multiply the 
quantity by the shillings, and take parts for the rest. 

Rule 7. When the price it pounds and sMllingt. Mul- 
tiply the quantity by the pounds, and proceed with (be 
shilungs as ia the foregoing rules. 

Rule 8. When tke price itpmmdt, thiOingt, pence, and' 
farthingi, Mul^ly the quantity bv the pounds, and 
work for the rest by the preceding rules. 



Rule. Oi If there be q/raction in the given quanHtif, 
work for Ulc whole number by sontje of the preceding rules, 
and find the produce of the fraction by multiplying the 
price by -the numerator, and dividing the product by the 
denominator; then add them together for the answer. 

Now. IT the price be ponniiii ihillinga, and pence, oi pounili, ihil- 
lingii pence, and faicbinga, and if (lie quuicitj of thidgt doe> not eX' 
ceed 1000, proceed bj tbe 3tL Prop. >a Cempouad UultiplicUioD. 

A Table of the aUquet Partt of Weighti and Weaiuret/ 



ATOlHDDPOia WEIGHT. | 


Of a Ton. 


OfiCwt.orbeib. 
It. 
28=1 


«rt. 


10 =o 

6 = ■ 


» = * 


4 = 


7 = f 


3i=f 


qfuiCwt.orHilb. 


2 = t'b 


H. * 




14 =. i 




' - J 


Of a Oct. 


* = i 




3j=J 


r- 


0/« Pornii 


2 or 5S)b. = i 


«, 


lor 28 ~ 


8 = 1 


18 =7 


4 = 1 


14 =, 


2 = t 
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THOT WEIGHT. 


CLOTH MBA8DBB. 


OfmOma. 


Of a F-rf. 


*«.!.-. 


r. »•' 


10 = } 


2 0' = f 


8 10 = ■ 
5 = { 


S° : J 


4 = f 
3 8 = 1 

SU _ 1 


> •= A 
0/ an EaglM EU. 

jr. n. 


s » = A 


S 2 = » 


1 16 = A 


11 = 5 


O/ofttl. 


•s = i 


,'» 


1 = A 


12 = 


Of a Flemitk Eff. 


= 


12 « 


4 = - 


10 a 
3 = ', 


3 » 


« = T. 


2 ■ = 




1 = TI 


LAKD MEASURE. 


QTdiniuAfrJl 


Ofm^i. 


ST. n. 


r. p. 


3 = , 


2 = 
10 — 


2 = 1 
12 =* 


32 =. 


10 = 


SO = 


3 = 


10 = r 


2 = . 


e = A 


1 = A 



Rule 10. What the given quantitjf u ofaneral deno- 
minationa. Multiply the givcD price by the highest de- ~ 
nomiDation'as in Compound MuJtiplicstioD, and take 
parts of the given price for the inferior deniMniDatioai of 
tiie gins quantity, and the sum will be the tjrtie value. 



ExatmUi 
(1.) What cost 4716 yards 
■of toe, at id. pet yard 1 

414115 



20)9B-« 

^4 : 18 : »J 
(2.) 871 at Jrf. 

(3.) 425 at id. 
(4.) 5714 afjrf. 



Ejamplet to Ruk XL . 
(6.) 425 yardB at 1(^. 

S10)3j5-5 



(13.) 3&4 at lid. 
ld.|ilSS4 



^1 ! 15 i i 
(6.) 3749 at id. 
(7.) 498 at l^d. 
(ft) 3741 at 2d. 
(9.) 674 at 3d. 
(10.) 1740 at 4d. 
(11.) 1731 atSd. 
Exmpht to Rvk III. 



«iO)3|6: lot 



j:i ! 16 ! 10} 

(13.) 6714 aM^d. 

(14.) 142atl£d. 

(160 1749 at 24d. 

(id.) 134 at 2^. 

(17.) 5794 at 2|d. 

(18.) 1749 atSid. 

(19.) 674at3Jd. 
(20.) 1749at3id. 

(21.) 749at4Jd. 

(22.) 1749 at 4{d. 

(23.) 3740 at 4|d. 

(24.) 173 at 5d. 

(25.) 146 at 6|d. 

(26.) 3741 at 5id. 



(27.) 1493 at 5id. 
(28.) 749 at eid. 
(29.) 1741 at (H. 
(30.) 349 at C^d. 
(31.) 547 at 7d. 
(32.) 374 at 7id. 
(33.) 5491 at 7{d. 
(34.) 1649 at 7|d. 
(35.) 1498 at ed. 
(36.) 749 at 8|d. 
(37.) 47]9at8Jd. 
(38.) 1747 at 8id. 
(30.) 4954 at 9d, 
(40.) 7143at9id; 
(41.) 494 at 9|d. 
(42.) 374 at O^d. 
(43.) 471aH0d. 
(44.) 8751 at lOid. 
(45.) 4967 at 10|d. 
(46.) 4971 at lid. 
(47.) 6794 at ll^d. 



(48.) 4766atl21d. 

tlAt475fl 



ExampUi to Rule IK 



(49.) 321 at 124d. 
(50.) 479 at 12|d. 
(51.) 574 at 13d. 
(52.) 675 at 13|d. 
(63.) 4049 at ISJd. 



PABT 1.2 



(54) 
(U). 
(66) 
(") 
(68) 
(69) 



(63) 
(640 
(65) 
(68) 
(67) 
(68) 

(eft) 

(70) 
(71) 

in) 

(78) 
(74) 



674 at 13^. 
4Mmtl*i. 
&714atl4iif. 
971 at 14^. 
4714 at 142d. 
8719 at 1M> 
174 at 16i. 
4748 al 16{. 
374 at l&j. 
498 at Wd. 
3714 at le^rf. 
6714 at Wid. 
484 at 16}. 
3761 at 17<I. 
4t>4 at 17irf. 
376 at IJid. 
6794 at 17|tf. 
4964 at IBif. 
371 at Wid. 
678 at laid. 
3761 at lejcf. 



(7S) 
iW) 
(77) 
(78) 
(78) 
(80) 
(81) 
(82) 
(83) 
(84) 
(85) 
(86) 
(87) 
(88) 
(«•) 
(90) 
(91) 
(93) 
(93) 
(94) 
(95) 



4W at I9d. 
871 at U^. 
471 at lOid. 
679 at IBK. 

471 at sod. 
3741 at 20{(f. 
494 at Mid. 
379 at Mid. 
4981 at 21rf. 
375 at 21 jA 
3741 at 21 W. 
495at21|d. 
5947 at 22(11 
5931 at 22id. 
482 at 22^4. 
Ul at 2«K 
7194BtSSrf. 
6497 at 23itf. 
714 at 23^. 
4964 at 23|<f. 
4836at3aid. 



fjlffFiM fo RaU V. 



(08) 475 at St. 
<99) S79 at 3*. 

(100) 179tHt4«. 

(101) 1788 at bs. 
i4lin,) 1789 at U. 
(Ml^ 414 at 7«. 
(IM) »4[3at8«. 
(M») 7194 at fe 
(106) 344 at lOl. 



(167) 
(106) 
(109) 
(110) 

Oil) 

(uaj 

(119) 
(114) 
CU6) 



794 at 11>. 
AVt at 12«. 
149 at 13«. 
371 at 14f. 
496 atl&f. 
8741 at 16*. 
794 at Vht. 
494 at ISt. 
871 at 1^,. . 



(lid) 3764 pftir of gloves 

at 2«. 6(1. per pair, 

Ii. 6^. (113154 



PB&CTICE* 
.EMwqtl€$ to RuU VI. 



(118) 6e0at'2t.6i;. 
(IIS) 663 at 4<. lOcf. 

(120) e24at 13«.4d'. 

(121) 712 at fl(. 8d. 
(12!2).512at7t. 6(/. 

. Exampki to Euk VIT. 



(117) adaobashelBAtafced!. 



S|0)lt3«|0 



(123) 1749at5«.&f. 

(124) 3741 at4«.6<i. 

(125) 483 at 3(. 2d. 

(126) 741 at bt.9d. 



^.leSSt 6 luver. 
(129) 7&4at4/.2*. 
{\ZV) 371 at&/.3f. 

(131) 149 at 91. 4«. 

(132) 374 at 10/. 5*.- 

(133) 191 at 12/. 0*. 
(184) 174 at 3/. 7f. 
(136) 512at&/.8f. 

(136) 140 at 7/. 9<. 

(137) 360 at 2/. 104. 

Exampki to' 
(147)4514at2l.l7'.7i(/: 



903B TBlue at 31. 

S6I1 4 ditto St 161. 
ttS 14 ditto at It. 
6 lil lis n ditto St M. 
ll|{] t8 43d».Ul|<{. 

^.13005 19 3 Awwer. 



(126) 435«t2/.7<. 



S10 nlue nt 91. 
130 10 Talne at e>. 
91 15 vnlueMlt. 

, XIOS! 5 aniHcr. 

(138) 344 at 2/. 11(. 

(139) 192 at Zl. 12*. 

(140) 351at4/.13>. 
(14i) 412at6/.14>. 

(142) 372 at 2/. 15». 

(143) 741 at 1/. 16«. 

(144) 3l4atl/.17J. 
(146) 471 at 1/.18<. 
(146) 374 at 10/. 19<. 

Ruk VIII. 

(148)471at5/.14«.&^. 
(149) 3714at'2/.13(.ll|</. 

(160) 416 at 4/. n*. lOi^. 

(161) 341 at 6/. 13*. 9^. 

(162) 7494atlO/.17«.10^ 

(163) 34131 Btll/.14t.8|(/: 

(164) 7261 at 14/. 11<. ft^t/. 



WRTJ.] PKACTICE. VSS- 

ExampUt to Rule IX. 

(1 &&) 37491 at 3/. 1&«. 6d. 

31. ISl. 6£ the price 3749 

3 5 

8)11 6 6 three times dido. 11*47 

8624 6 

I 8 Sf »«t1» uf ditto. 6<{.1t| ia7 9 

93 14 

Note. ^of^tfnuK the price ii the ) add 1 8 3^ 

(■me Bi 3 limei } of the price, ot ^ -. 

bjr the nalnre of Imctionii. £A4ib3 17 9| Ansvr. 

(166) 371 i at 31. 14». TJrf. l] (169) 475&A-at 4/. J6«. 9|rf. 

(167) 4817i &t4/. 18». lOJrf. (160) 674| at 19/. 11». 6d. 

(168) 1876 1 at 21. ig«.llK |l (161) I749t'5^at 4l.l9».10}d. 

Mxitn^kt to Rult X. 

(162) Wfaati9thevalueofl8cwt.lqr.2lLb. of lobacco, 
at6/.ie». lid. percwt.? 



.f- 


: i. 


It. « 


19 11 




3 


13 


19 10 




9 



195 18 6 TsTne of 18 cwl. 



of 71b. 
ofSilb. 
ofitb. 



. 1 tb.{ll 1 14 lliTstaeofli 

Sflb/U 8 el -75 ditto [ 

fib.|i| « A-ensiiVioi 
7| •93a) ditto 

^.1*8 T Si -607)81 



(163) iacnt.3qr.11Ib. ofhop$,at4/.ll«.9(2. perewt. 
' (164) 19cwt. 3qr. 191b. of eugar, at 2/.4>. 8(2. per cwt. 

(165) llcwt, Iqr. 16lb. of soap, at 3/. 7(. per cwt 

(166) 9cwt. 3qr. lolb. of treacle, at 121 18s. fid. per cwt. 

(167) 9toa IScwt. Sqr. Idlb. at \4i. 16*. 9d. per ton. 

(168) Sqr. 19Ib. lOoz. at \\l. 13*. 6|4. per cwt. 

(169) 74or. 2(lwt. 12gr. of silver, at 4*. Hid. per oi. 

(170) A put of chased silver salts, weight 7oz< Hdwt. 
ai. 8*. \l\d. p«r oz. 

H 3 



lU TAKS AH.D TBIT. 

(171) 6710Z. 144vt.iei£e;r. at SI. 11«. 9M- per oz- 
(ITS) What is the rent of 726«.£r. 19p. of land, at 
2/. lis. 9<I. per uret 

(173) 61a. 9ft. 16p. at 41. 10«. per acre. 

(174) 87a. 14p. at 3/. 1 U. lOd. per acre. 
(176) bl4yds. Sqra.f2B. at 17*. Old. per yard. 

(176) 125 ells Bng. Iqr. In. at U. 11>. g^d. per ell. 

(177) Wbftt cost 17 Frfseh dl« Iqr. 3o. of Bruaseb 
lace, at 3/. 19f. Hid. per elll 

(178) 349 Flem. ells Iqr. 3ii. ef hoU«tHl,.ati;. lU. Od. 
per ell. 

(179) 475yds. 3qr. Sn. at 1^. ]4«. Old. pereQ Englisb. 
flOO] 375| ells Eo^h, at ISt. ll|d: per yard. 
Vote. If idoTC eiunplu bo waotadi rMDOTM taig be b*d (a ilia 



TARE AND TRET. 

1. Tim tmcf TVef are practical rules for deducting 
certain allowances made bv marchants and tradesmen in 
selling Qieir goods by wei^t. 

3, Grott Weight is the nbole vd^t of any sort of 
goods, together with the box, barrel, bag;, &:c, that con- 
tains it. 

3. Tart is an alUwance made to the bnyer for the 
weight of the box, barrel, bag, chest, wrappcn, &c. 

4. IVet is an allowance of 41b. in 1041b. for waste, 
dust; &c. 

5. Cloff^, or draught, is an allowance of 2)b. for every 
8cwt. made by the seller to the buyer, that &c weight 
may hold good, when sold by retail. 

6. SuttU is when port of the ^owance is deducted 
from the gross, 

7. Ntat Wttght is what remauis after alf aUswances 
are dedncted. 

Pr»p*Htim 1. mm the tan h at 'to »mX At (Ac 
»A«/e gnm might, to find the ruai teeigM. i 



« 



tAUT Uj TAftB Amo riiT. ]S!> 

sirLz. 
Subtract the lar« from the grosa, and the remainder 
mil be the neat weight. 

Prejh 2. Unat tlu tare i$ at lo mtuh per box, bag, 
iarrtt, ifc to find the neat weight. 

Rale. Multiply the nnmber of boxes, bsgg, &e. hj 
the tAre, and Biibtract the product from the grou. 

Prop. 3. When the tart U at to much per htixdred 
aeeight, to find the wat weight, 

Rnle. If the tare be aa aliquot part of an etct. divide 
the eross weight by the aliquot part, and the quotient will 
be Uie tare to be deducted from the gross. If the tare 
be not an aliquot part of a cwt, first take some aliquot 
part of a apt. and then part of that part, &c. accordiaf 
to the nature of the question, the sum of the quotients 
belonging to these parts will be the whole tare^ which 
dednqt from the grou. 

Prop. 4. The grow weight o/ ang tort of tntrehandht 
giKn, to find the neat weight, when tret is allowed with 
tere^ 

Rnfe. Find the tare, as before, and subtract it from 
the groBi, the remainder will be the auUie. Then, dind» 
the anttle by 26, and the quotient will be the tret, which 
d«duict from tfae suttle. 

Prop. 6. The grou weight of any sort of merchandtje 
given, to find the neat weight, wAm tore, trtt^ and cloff^ 
are altowed. 

Rule: Hnd tbeieat weight by the last rule, and call 
that the second suttle. Then divide the second suttl» 
by 168, and the qnotimt will be the doff, which deduct 
from the second atrttle. 

Nol< 1. The abort tula will only gite Ac neat waigbl when cloff 
it Sib. for crerjr Scwti which u gnieralJj the case. Tb« 168 ii fouixt 
bv diTiduig Sctit, or SS6]b bj S^ hence it will be veiji eat; In find > 
diviior vlicB anj otfaer alloiTaace of doff ii made. At the Caatoio- 
bone, th« followiag Bllowaneci are made apoD gpoii inpoMed, t'm 
tlb. span gowl) net wd|bmf leu than icwt.— SUi. fton. I to IcwLr^ 



V4ftt «» misw 



t. There aroDdieralloiiBDces, luch u irMkivhKliiiKmcliiaMat 
■omuch per hhd. bag, &c.; and damage, vliietiino much in thewbde 
for my B^rt of llje nercliandin wkkh niaj ban Mfived iojiirja 

£wM^i^ to FropMifion 1, 

(1.) What Is ths Mat weigbt c^ ft blida. «f Ubttcvoh 
fach weighing t2cwt. 3qr. lllb. gross, tare in the whole 



, !lft>SH 
4}30 14 



49 1 U itut weifM- 

. (2.) Required the neal weight of %1 hsim t£ aSk, wdk 
W^gfaiog 349^b. gross; tare ia the whole 3cwt. Iqr. lJ)lb. 

(3.) Rei^aired Ok neal weiafat of 2lAhds. of tobaceo, 
each weighing 14cwt, 3qr. ITtb. gross; tare in tile whole 
a647lb. 

(4.^ bi 4S begs of sotfesn, each WMghng3cwl..Tqr, 
Itilb. gross, tai< IB Ac whole 77^ what i> Ae neat 
wsigbt? 

(6.) What is the neat weight of 4hUs. ti sugar wngb- 
iii{ as follow, vii. 

Nei. ««t. V U^ 1^ 

1 .... 6 8 11 Tare 26 

2 .... 4 1 IQ .... ta 
ft .... 7 2 U ,... ai 
4, .... a 1 M .... fta 



(6.)- Wh4t is the neat weight of IfiUtds. of ttib«cc<v 
web waigliiiig bawt Ooi. 1^. bkwbs Ihc ht hkk. 
WHb.I , B- - r- 
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10 1 16 tare. 

60 D llDcatwtigfat 

(?.} Repaired the neat weight of 19 cufca of indigo^ 
each woghing 4cwt. Iqr. 19lb. grosa ; tare per cask STlb, 

(8.) Required the neat «[eigiu of 47hhds. of tobacco^ 
weigfaing 147cwt. Iqr. 11U>. gnia ; tare 7&lb. per hhd. 

(i^.} fo IS bags of peppei, each 84ilb. poas; tare per 
bag 4iU>. how many Ibk neat I " 

( LO.) Id 7& balu «f aSk, eadi weigtiiog 2541b. groM, 
tare per bale 14itx how many Iba. aeat \ 

(11.) What is the neat weight of 354 barrels of 6g>. 
each we^^hisg 124lh, groas ; tare IIUl per barrel T 
S^umi^ttt to Pro^ 3, 

(IS.) What is the neat we^t off burdiiaf fig), eadt 
weighing Scwt. )qr. 12lb. greu; tare 2Llb. per cwt.t 
cwt. <p. lb. • 

S t IS 



19^ W 



£3 1 ITf <wM weight. 

(18.) Required the neat weight of aft barreb of pot- 
ash, each weiring lovt. Sep-. ] alb. gnus; tare 12Ib.^ 
per cwt. 

(14.) Required the nest wewbt af 1&^ casks of aigol,. 
weighing gron 97cwt. 2qr. IsId. tare Ifilb. per cwt. 

{lft.)lta<:p>redtheBeat waiglM (^ 1» barrA af ao- 
^•riaa, each wughinf Sdlb. gms ; taie U|lb. p«f cwfe* 

(16.) Required theRMt weigh* afl'Mida. of toUoc*y 
' «acb wngUngr 4fiWt. 9^, UXb. gnrnj taar I8M. per cwt. 



IK TAKI AVD TEST. 

Example) to Prop. 4. 

(17.) In 7bhds of sugar, weighing gross 47c«t. 2qr. 
4b. tare in the whole lOcwt. 2qr. 141b ; (ret 4lb. pet 
104, how mnch seat weight t 



47 8 Agmt. 
10 3 Uun. 



(18.) How mnch neat weight is contained in lS«wt.3qr. 
iMb. gross ; tare in the whole S7lb. ; tret 41b. per 104 ? 

(19.) Reijuired the neat weight of 19 chests of Bngar, 
each weighing 7cwt. 3qr. 19)b. groBS ; tare ISlb. per cwt. 
tret 4lb. per 104. 

(30.> Suppose 19^lb. per cwt. tare, and 4lb. per \04^bi 
txet, were lulowed on 19 cadts of prunes, each 4cwt, 
Iqr. 14lh. gross, what would he the neat weight! 

Examplei to Prop, 5. 

(21.) Required the ne&t weight of 45Ui{|>< of tobacco^ 
waging gross 224cwt. 3qr. 20lb. ; tare 25cwt. 3qr.; 
tret 4lb. per 104lh. ; cloff ^b. for every Scwt. 



384 


V. lb. 
3 SOgiou. 


96)199 


90 luttfe. 
S 18 lict. 


IM)191 s S«««diBttle. 
1 I5y cloff 


190 


114ft ««U 



(22^ Id 7hhdat of tobacco, each weighing gross AcwL 
jr^lTlb.: Uk 111b. per cwt. tret 41b. per 104; cloff 
21d. for erery 3cwt, how much neat weight 7 
Ca3.J The nefrt weight of 6 cftiln of carranji is re- 



SC; 



quired, each weighing 7cwt. Sqr, lllb. grosi ; tare 2qr. 
lllb. per cask; tret 4lb. fa VUih., and cloff 21b. per 

aseib. 

cuss n. enreMNf <fl Hie FrvfvtiiiemM. 

(24.) Bought 19evt 1 y. 971b. grow ol tebMco in 
iMf, ftt 51. e«. 4d. ptr ewt, neat, aad IScwt. 3^. 1Mb. 
gvoss ■■ colls, at tf.lTa. ad. per ewt.; the tare oftlie 
faEDier vu 1401b., and tfa* ladter 49^. ; iriwt Ad ^ 
tobacco Mmd niB in ? 

(25.) Bousht ITjhbds of augRr, esuA l«cwt. Iqr. 
141b. ; tare Tib. per cwt. ; tret 41b. per 104ib. ; what is 
the value at 1^, 12^, per cwt. neat? 

(26.) Bonght 7 hogsheads of treacle, each weighing 
4Gwt. Sq^. 171b. gross: tore 171b. per cot,; bieak 8Jb. 
p«rhhd,; and dwnage Ijt the nhole 9&IIb. ; what is the 
value at 1/. VU. 6d. per cwU neat? 

{S7.) Ina&parcdat each v^i^ui^ aowt. dq& I^Uk 
gTOtt;taDeelb-peravt.: tret 4lh. per 1041b.; anddoff 
ilb. per 8cwt : how much ueat weight, and what is the 
wIm »t ft guinea wni a half par «wt. neat 1 

(38.) tie neat vahie of s M>d. of Baibadms e»g«r 
was 41 lit. e((rA« ctmtom aad ftes it. \t». 4d.T 
freight iLluBd.; factorag« 6s. 8d.; the grssa weicht 
was llcwt Iv'- IfiJh.; tare lljtb.^cwt.: pni; miat 
was the iugar rated at per cwt> neat ni the bjH of parcel&l 

( 28. ) Ik Thbds. of mI, each weighiag »cwt. 3qi. 14Ib. 
griMaj tare 2Ilb. per cwt.; how aanj galloM aeat, and 
. what is the vat«e at 6<. 4rf. pec gallon 1 

(30.) I have imported 87 jars of Lncca.oi), each cmi- 
taining &7 galloni ; what came the freight to at 6*. 3d. 
per cwt. neat, reckoning lib. in lUb. for tare, and 7ilb. 
^ <n1 to a gallon ? . 



cCoogk 



BIUPLK ISTEKEST. 



INTEREST. 



Definition 1. Inferett is the premium, or money, which 
one person allows to another for the use of aoy sum of. 
money for a determinate space of time. 

2. 7%« principal is tbe money lent, 

3. 7Af rate per cent, is a certain sum, agreed on be- 
tween the borrower and the lender, to be ptid for the 
use of every ;£I00 in the principftt for a year. The 
grenteat leg;al interest, id England, is £A per cent.. 

4. ITu amotmt is the principal and its interest added 
blether, 

SIMPLE INTEREST. 

Definition. Simple Interest is the money arising from 
the principal only, thDug;h such interest should remain 
unpaid for any number of years; thus, if the interest of 
jfilOO ior 1 year be ^4, it will be £B for 2 years, &c., 
ot £2 for half a year, £1 for a quarter of a year, &c. 

Proposition 1. To find tht interat of ang' mm of 
monty, having the principat, the time o/ it* continvance 
in yean, and the rate per cent., given. 

Rule. Multiply the principal by the rate ^r MRf., 
that product, divided by 100, will give the interest for 
one year. Then, if the interest for one year be multi- 
friied by tiie number of years given in the question, the 
prodiict will be the interest for that time. Or, multiply 
the principal by the rale per cent., and that product by 
(he time; the last product, divided by 100, wilt give the 
interest required. 

Hote 1. irihere be any psrtt atmeiod to tbe *holi> yean, oi }. t. 



ber, lake tlie reapectite pact, or puiU, ( 
the product, and proceed for tbe giten liniG tu al 
3. II the tue per cenb be an iSiqast part vC 100, i 
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le put or pnth of 

Prop.i. To Jind the imtenit of any mm of montjf, 
hating the principal,- the time ef itt eoHtittutaue in daj/9f 
and tit raft per cent, given. 

Rule. Ab 365 days are to the intereat of Ihe gma luiii 
for a year, bo are tbe days gireu to the interest required. \ 

Or, reduce tbe principal iuto the lowest deUotiudatioii 
contained in it, tfaep multiply it by the number of days, 
and that product by the rate per cent- for a dividend : let 
this dividend be divided by 36600*, and the quotient will 
be tbe answer in the same dtnomination as the principal 
was reduced to. 

Note. If (lie inlcretl or a iniii of maiiej' be reqaired for an; maif 
ber of Kceki, ledoce tbem inlo daji, ind proceed ■■ above ; or. ai 
■^1 weebi are to llie intereit of the ^ven iudi for a jcur, u> are tbe 
weeks p*en to the intereM teqaiied, neitlj. 

Prop. 3. To find the infereit of a ni/jpm of numey, 
hamag the principal; the time of ig^^btinuance in 
yeart, and montht, or yean, montht0lfPdaya ; and the 
rate per cent, given, 

Bule. Find the interest for die years by die first rule, 
no)^ for the months by the aliquot parts of a year, and 
forthe days by the aliquot parts of a month, reckoning 
12 Aionths to a year, and 30 days to a month. 

Note. Though the rule to Prop. 3, be not predielj accarate, jet it 
wilt be found not leu uaeful tlian the ulben which ate ao ; for, in aome 
raid, it ii customarjr to cuniider tbe time elapeed different way» 
Thof, hi the caurti uf law, intereit ii alwajt calculated in yean, guar* 
tenZand daja i hn(, in calculallng the intereit on tha public bondi of 
the Suuth-iea and India Compaiiie). and in tliB Bank of England, See. 
Ihs lime ii general]; taken in caleodai nuinthi and dayi j aiid on £x> 
cheitner bills in qnirteii of a year and daji. 

Vrop.jlP When the amount, time, and rate per cent, 
are giten to find the principal, 

Ihile. As tlie amount of jSlOO, at the rate and for 
the Rm^iven, is to iSlDO, so b the amount given to the 
prin^^paT 

•Wbentbeia 



fas timfus 3 

gfnp. 6. mm ike amotmt, pHmcip^ and time, otv 
given to find the rate per «fri> 

Ru)«. At tiKfrnncupal is toils iuttreat, for tiie whole 
time, m » iSlW to Hi mterest for the swne time ; dMiti 
this interest by the time, and the qaotteBt wiU Im them* 

Prop. 6. When the principal, rate per etnt. and 
mwant, are given to find the time, 

■Ruia. Ab the iiterest of the prmcipal for one year, at 
thie gWra cate, is to one year, so is the wh»le interest to 
the tuM required, 

Exomptet to Propontion 1. 

,(1.) What is the intexest of 3572. lOf. for 3 yean, at d 
per cent, per annum. 

SaU lOi. priaci|wl. Or ihit, 

— ' ^35T 10 prinwpal. 

5 nte per cat. 




ImweKfiwljew^f.II 

' lewraMbrSjean^Jd IS 6 |l Anm. X.SS is o 

(2.) B«quired the iuteiest of 840/. lOt. for 7 yean^ at 
4^er cent, per annum. ^ 

(3.) Required the interest of 429/. ISt.Gd. for6.yean, 
ai 6 per cent, per annum. 

(4.) Whatistheinterestofd26/.15*. fi>r3^yean, at 
4 per cent, per annum 1 - 

(S.) Whati8theinterestof494/.ia«.9(f.forK|years, 
at 5 per cent, per annum f 

(6.) Beqiured the btere«t of 700.gMBaMt for A yMOh 
•t 4j pn: cent, per annum. 
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(7^ Required the interest of 4U)L for 7i yens, M 3| 
per cent, per aatium. 

(8.) Required the interest of bOOl. 1&». for 6| ^eaxs, 
at 4} pel cent pel anmim. 

(9. ) RequUed the interest of 97^. L8f . Qd, for 3} yean, 
at 4| per f ent. per ntmum. 

Exampia to Prop. 2. 
(10.) Required ■the interest of 357/. 10s. for 05 days, 
at 5 per cent, per anaum. 

The iiit«test for 1 ythi, by (he tirit eianipTe, ji 17L 17i. 6d. 
Tkeu, S69dB;><: 11I.lTt.6d. :: 6S daya : SI.St.T^d.^ 

Tlie principal reduced tethe lowest tRm mentkined in it. ia7lSUali. 
per cent, end Iben by 65, the nanibei 
11 be SS1375^bIi. fu/ a dividend, wbicli 
ler of compQuBd diiision, and tbe quo- - 

_.. _E eiji. TJd.^, or 3l.3s.1id.^. Or. mulliplj 7150. the 

ihiilinga in [be priflcipa), by 65, nnd divide the product (4641S0) by 
■J300, as in coropoood divliion, the qoolieot will be 63i. TJd.fjr'. 

.. (11.) Required tfa« interest of 104/. lU.6d. fur 315 
ilays, at 4j per cent, per umum. 

(12.) What is the interest of 700A for 149 days, at 
4i per cent, per ^nniim^ 
' (13.) Required the interest of 4941. 12<. lOd. for 29 
weeks, at 5 per cent, per annum, 

(14.) Required the interest of 347/. 10». for 18 weel», 
at 4 per cent per annum. 

(16.) Required the interest of 540/. lOi. from Jan. 1, 
1821, to Sept. 22, inthe same .year, at 4 per cent, per 

(16.) What is the interest due on an ExtAtpter bill of 
400/. value, at aj per cent, per annum, for 3^ years, and 
S9dayst 

(17.) Required the interest due upon an Exchequer 
ibiU .of lool. value, for 294 days, xeokoiiiig tiie interest 
at 3d,-feTdAy. 

Ex(UBplt» to Pr(^. 3. 
-<1»^ Requited the interest of 342/. *0t foi 8. years, 
4 rooiUliB.and 16-d«y«, *t;4 pfi ««nt. per.WPWH. 



II»PLtl IHTBBS&T. 

<hn. '{' list. 14*. iaMrcil Ibr 1 jcar. 



J 



(Id.) Raquired'the interest ofdOO gnineaa fox 6 years, 
9 months, and 27 days, at 4| per cent, per aODum. 
. (20.) What is the interest due upon an India bbod of 
500^ ralue at S| per sent, per (umum, frow JUjiy 15, 
181D, to Seplember 22, 1821? 

(21.) Sold an India bond of 100£. value, with intneM 
due tliereon, for 2 months, 17 days, at 4 per cent, per 
annum, premium 10*. nhat is its nine ? 

(22.) A gentleman left his daughter, hy will, 87S£. 10*. 
to be paid her when she b 21 years of E^e, with interest 
at & per cent, pec annum. Now she 'was 18y. 7m. 3d. 
at her father's decease, reckoning 12 months to a year, 
and 'M days to a mooth. Pray what will, be the amount 
of her fortune wiien ahe:0tittC8 of age? 

JEnampkt to Prop. 4, 

(3S.) What principal, put to interest for seven years 
at & per cent, per annum, will amount to 49&/. 8s. Sd. 1 
bUMfmLottfiOl-futiyrtjt. - 

35 ioiereai of lOQl. tut 7 ycHn- 

100 

lit of 1001. Bl9 percent. pciDnnndi, far7 vean> 

it a«- 3d. : M*i 15f,aiUBn-, 

(34.) What' principal, put lo interest fur 6 years, will 
amount to 670^. \<it. 6d. at 4 per ceot, per aunuml 

(25.) What principal, put to interest for 3^ yei-n, at 4} 
per cent per annum', will amount to 205/. l]t, 7|^.f t 

(39.) What priadpel, put to.interest for 4g yeui, will 
amount to 8601. 12f, 0rf..at Sl'P^t oeut. per apnmil 



PART 1.} SIMPLE. IHTBailf. 13&- 

Exanqilet t9 'Pimp. 6. 

(97.) At what rate per ceat, will 47&f. 13f • Hi. aaiouat 
to970/^lQ>. ed.'mhy«an tinu? 
5701. I6i. 6i. annnnt. 
475 13 9 priodpal. 

95 9 9 intereit. 
Tbif SOLdiVidolbyS, tka imnW ol ;; b*r,. ^tM' W. tbc-raieper 

MM. 

(Mi.) At wbM MiU perceii^ wiU 344£,. Ite MMunt 
to 466il e*. 3if . in 7 years time'! 

(3Bi) Atwhatmte per ccnt^ will IT&tlSn amoaot 
to 2061. 11*. 11^ m 3$ -y^anl 

^ (an.) At what nte pn cent. ndU 300/. UMOBt to 
360/. \2t. fld,'m4\ yearsl 

(31.) Im what time will 3441. I&J. amoimt to 4fi&/. 6i. 3(/. 
at 6 per cent, per annum X 

SMI l5t. piipcipal. 465J. fit, 3d. amotiiJt. 

a rate per cent SM l.T principal. 

£\r\i3 19 I^ 13 3 irholaiiiteicst. 

«0. '■■■■■■■ 

IS ITtitftt : lyeor iJ ieW.lM.3A: IjeaMtamwer. 

(33.) In wtiftt time will KXbL 13t. ttA aiwnint to 
670/. 16*. 64/. at 4 per cent, per aoaum 7 

(88.) Ill what time wilt Vlhl. IBt. amount to 206& 11*. 
7Ja.}, at 4| per cent. p«t annsm,'! 

(34.) In what time will 300/. amount to 350/. I2«. ed. 
at 8| per oept. par atunim ! 

oitAM'it. PpMiifetwtw £niBi^ef . ' 

(96.) A young; gentleman, wftose ftither hM b««i dead 

12 yean, is informed by his guardians that after paying 

dltte jaahdebM'Of hit fiober, theie remuned the net snm 

« a 



i9e iiottAAaii. 

of 17466/. bt. for which they have allowed him 6 per 
cent, simple iatenst, except WOt. which nas deducted 
annually for his edacation ; if the gentieman be noJCrSl 
years of age, pray what a the amoifflt of bis fortuseli 

(36.) Leut my friend 20/. October 20, 1813; oa the 
22d of May, 1816, 1 borrow^ of him 150/. and on July 
30, in the same year, 160/. more. On July 21, 1816, I 
paid bim 16/.18«, — on August 21, 40/.~on Octob«i21,. 
50/.— OB February 18, 1617, 1 paid 91. 12*.— on June U, 
111/.— and on January 13, 181B, 80/. How stood »ar 
Wconat at that period, allowing & y«r ««&t. aanplr in- 
terest for tbe money i 

(37-) L«Bt 600 ^nineav at 4^ per ceat^per anmm, 
which by the 25tb of Septevbef, 1818, was raised by 
the intereA to 700/. Ut. Pnj an what day and in what 
year did 1 lend the money 1 

(38.) If 100/. id 1 1 years gain S8/. 10*. in what time 
would any other sum gain as mhkIi iattrest aa will make 
its amount 6 tJBieB the principal 1 
. (39.) What difference is there between the interest of 
600/. .for 4| years, at 6 per cent, and half that sum for 
twice tbe time, >t halfthe aame rate per centt 

(40.) Lent union Morriion per bill, (dated AitffUBt 1, 
1810} payable 2 moatbs after date, 057/. 18*. wbi^ I re. 
ceived as follows, viz. October 6, 94/. 17*. November 27, 
47/. 19s. ed. December 15, 100 guineas, January 1, 1820, 
a5/.ll*.4</.; Marchl6,101/.14<.; May 12, 105 guineas; 
August 10, 140/. 2t. &d. ; Septemper 11, 50/. Qd. and on 
March 15, 1821, 1 received the Inlance of die priacipal. 
Pray what interest ou^t 1 to claim at 4 per cent. % 



BKOKERAOe. 

< Definition. — Brokerage is tm allowance of' so nuch 
per cent, made to persons called Brokers : who, from 
their knowledge of merdiaots and the diffncDt branches 
of comoierce, are geaeraUy employed in buying or selling 
goods for others. 

Preperition 1. To find what ^ntMetmtutbtmait 



PARTI.] BtOftCR««S4> IMr 

toaitfoktrforbmfiiigorwiSatggaaii, having the rate 

ptr ciMt.aad.t^mt^ef tht gwtdM,^ gnani. 

UalB i;- Dirific th« gives uubj.llW.^Bd Uke pAits 
firaki the <t)Kili<nt with tbante^ptretnl-' 

Or, S. Diride Ui« givw Bum.bj: tbe ojiqvot paru oft 
afMnwd ooatnoed iir the rote per ceati. The KSuU di- 
vided by 100 will give the brokerage. 

Or, 3. Ai jCIOD i» to the rate per cent, ao u tlie 
given sum to the brokerage. 



(1.) Suppose I employ a bioker to mU gooda for me 
to die amount of l^L 16a. vhat is hia allowaiux at 
d*.8i^p«cei)tl 
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188 OdHlflHlO*. 

(3.) Wfaenabrokerselbgoo<ist»tlKHmountiaf1ia4/. 
l&i, \0d. what may he demand for biokcnige, if h« be 
allowed bs, 9d. per cent, t 

(3.}'SiippOK I «Dp]«7 a broker to «H ^ooda for die 
to the arhount of 1007/. 17*- wtiat may be demaod fot 
brokerage, if I aliffw him 4*. 7d. per cent. 7 

(4.) What is the brokerage of 87&9I. 17*. 9d. at^19i. 
9£a. per cent.? 



(6.) IfabtokerwIlsgoocbtotlMnlaeof7MJ: 191. 
- at an allowance of |/. per cent, how mndi is dne to bim » 
(6.) Required the brokerage of 2S47/. 1&#. Od. at f f. 
per cent. 

COMMISSION. 

XkiiniHeM. — Qimmiuton is an allowance made by 

merchants to their factors, or agents, in foreign countries, • 

for buying or selliDg goods, and u generaftf at a cert^n 

rate per eeat. acooiding to the custom of the country 

' where the fectors reside. 

PrepptUiint. Tojmd mhat aUowanee nmt be msde 
to a fietor cf am/ rate p«r cent, /uning the nm given, 
from which his commtnm i$tabe taken. 

Rule 1. Multiply the sun by the rate per cent. ; ibe 
product, divided by 100, will give the conmiuion. 

Or 2. As jSIOO is to the rate per cent, so v the given 
sum to the comminion. 



, Examplet. 

{ 1.) If I empower my fiwtor to purcliase goOds for me 
to the amount of &00/..l4<. what does his c ' ' 
come to at ii per ccat. ? 
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(a.) Myfactor ipfomsiae, that he has bought goodsi 
on my scc<HiBt, to; die amQunt of 7571. 14i. what coiq«# 
his eonmiuion to «t 3^/. p«r c«Ot. ? 

( 3. ] My factor iuforms me, tiiat he has sold goods, oh 
jny account, to the amount of 500/, n*. what comes his 
commissioa to at l-f per cent.! 

(4.) CoDsignecl goods to aty faotor, as per nroicf, to 
the HMHDt of 1175^. 14«. wtwt <lo«s hu) coduqM^Ioii 
GO«e t» ftt 4i pes cost. 1 

CLASS II. 

(a.) If 1 allow my factor 7g per cent for commisskm, 
ii4iRt may fa« demandl Ibr purefaasing goods for sae to the 
amount of err'. 18*. f 

(6.) What does the commission of 74971. I6t. come 
tuat ISf per cent.? 

INSURANCE. 
D^liMiQit. Iiuiiraiux U a seciiritji givei in cooiidca 
ratim of a premium of so mudk foc cent, paid down hy 
A6 proprietors of goods, &c. to the insitrers, wlforaby 
^bvf engage to Hswer &w the loss of damage of ships, 
h oais ea, gooAr, Ac. by stwrni, firts, or other acoidekts^' 

Prapotition 1. To find what premiuM mut it gtntn 
/or am Intmrmce offrafrti/, to a»y tmunatt at any rate, 

- iUriel. MoltiplyAevdne of the propel^ by Ae^e 
ptr «MM, the product, divided by 100, will gin tbc pn> 



miuin to b« piid down. If the rale jwr cMt: be less than 
2M. divide the value of the property by 100, and take 
parts from the quotient with: the rate per cent. 

Or, II. As iSloO is to the rate per cent, so is the 
given sum to tlie premium. 

Prop. Z; To find fohat mm ought to he iniwed, to 
recover the value of the prvperty, and all expaux* attend, 
ing the inmrance. 

Rule. Add the premium per cent., the brokers^ the 
policy, and other incidental chaises together, and de> 
duct the sum from jfilOO, 

llien, as the remainder is toifflAO; so is the valuC.of 
die' property to the sum which ought to be insured^ ia- 
order to recover the vahie andi the etpeoses incaned. 

Examptei to Propotftion 1. 

(1.) WbBtpnmimi mart be' paid for an iasuuce 
of goodxtv the UBBUnt of 609/.'14«. at Sf per ecat T 

Jimwer 1%L lot. 4^d, 
Thii eiBinple u Ihe nme aa-tha ftit ki Comnisuon, and mnit be 
WMked in the lamc laaniiei. 

(2k') What premtam must be paid toe insuring g«o4a 
to the amount of 715^. 15». at 3*. Od. per cent, 1 

Amtwer It, St. Vtd. 
Tbii esampte it tbe iBioe u the fint in Biahcngn ind aiiM b4 

(3.) What premium must be given as a pledge for the 
iotutanoo of aa East-India ship aad car^, valMd at 
4KiVfrJ. lU. when the sate of insuranee b 17f per centti 

(4.) Shipped off goods for Jhmmem to tb« **liie of 
47(Mil8«. when the rate of iDMinwoe was llg percest^ 
wkal pRninm must be paid ia Loadon for.an insunwM to 
recover the aame value in case of failure of the voyage ! 



(d.) When the insurance of goods to a certain petti t| 
'H P** o«fl*> what ptemiMi muM be gtvM as a pk^ 

ft HM MOority «f foods to thoMlOHBt of 7000 gqiBMRl 
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(0.) SoppospE insure gocxlB to the amount of 80M. ]8ir» 
what premium must I pa; at the rate of 2fiQd. percent.? 

(7-) My factoi t^t Barbmhea oon&igoa gowds to me, 
amounting to- tke Titlue of 5^01, 15«. Od. wbat pcemiom 
imutlpayfoFaBiBsuTanceofthosegoodsatllf percMt.t 

ExoB^lei to Prop. 2. 

(8.) Suppose I w&Dt to insure goods worth 6091. at a 

Sremium of 8/. per cent., and Hiat the stamp for tLe po- 
cy cost 7'' 6(1. per cent, brokerage j per cent., and 
other incidental chaises l/. tOs. ; what sum oug^ I to 
insure for, to recover the value of my property and all 
the expences sttendant thereon t 

^UJO 



Chirgei, &c. . 



^89 1 



Zii. It). 6^ : UHK. :i 6001. : 6691. 9j. \\d. Muwet. 
{9.) If ray expences per cent, be ll. 10*. premiam, 
poUey 5«. Iwokerage 26s. and other charges 27«. what 
sum ought I to ensure to reeovet all the eipenBea: «i4 
.the value of the property, supposing that pn^erty to be 
worth 20,000/.? ' 

PURCHASING OF STOCK. 

Definition. Stock is a general name for tl>e capitate 

of our trading companies, and th» money bocrawed by 

government, at so much per cent, to defray the fflcpMBW 

of the nation. 

Prt^wUion 1. To atcert*in tAe value iff aay jlMtU% 
offtock at tmygivm rattfercmi. 

Rule. If Ute cumwt price of the stock to be tranto 
ferred be under par, viz. less than £100, multiply tke 
slack by the rate per cent., the product, divided by 100, 
will give the purcha#«. If the price of the stock V.e ^ 
abore par, multiply the quantity to be trwafoiM vy 
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wch pait o{ the n.te per catU, as exceeds iOO ; divide 
diis product by 100 as before, to wliicb add the gfveo. 
fltoflk.for Ibe wbole pHrcbase. 

OwpJU jCIOO stock if to tbe rate iw cMf., oc curaeat 
price, BO is the stock to be tnuiBCen:«d to ita curreot valuer 

K^ The broker is alwayg allowed Si. 6iJ. or ) pv cent, on the 
cipiut for buying lad telliog. 

Prop. 2, Anjf turn of money being given, to find hoa 
much itoek that mm mil pwrchatt. 

Aule. As tbe rate per cent, or cnrrent pnce of j£10d 
■toeb, is to iSlOO ; so istbe given sum to tbe quanUty of 
•took it will purchase . 

Prop. 3.- Given the current priee of a nominal £190, 
and tKe rate of interett upon it; te^d the interett upon 
a real £\0<h 

As the Gurrrat price of iKloO, is to the rateofiaterest 
it bean; so is jSlOd, to tbe rate per cent. 

Note, "nis principal tiBding companlei id Ea|luid are (be Ewt- 
India and tbe South-iea companiei. E»e ij t ft t ai stock, or (nod, of 
s eoDipuiy ii raised' for some partlcelar purpose, and iinited bv par> 
linmant to a cenain uid | il therefore followi, IbaC, wliea thai sum is 
completed, iio stock can be bought of Ibe eompanj; jn tbe ablires 
itieadj- pnichased ma; be tttnifrrred Aon- one penon lo anatfaov 
TtegovenuBBnaanaiUc^ and other ttcosities of raai>e;,i>hicbliaTa 
1 BKj tiM- been raited bj tbe authoiity of parliament for the pabUc 
serrlce, are to be considered as national debts, contracted on t^ 
0edit of some certain tax ; Tarious interests for wfateh debts are half. 
jeail; paid to ibe different stock-holders from (he ptodaco of the 
' taxes; and most cenlloiiB la be m paid till the:* debts are redeemed 
oif paid off, by the same authority by which they were contraHcd. 
Tlnplanofiaificg maney ft) thsezigenciasof (hestale, commenced 
««CDaftcrlbaKe*olatioii in IfiaS, and i* tbe easiest and best method 
«f raising laaBey,. both for the subject and the stale, ohcn managed 
with economy and prudence. We know, from experience, Ibat ta**a, 
laid on such articles as could welt support tbe weight of Ibam, hste 
produced considerable surplutses; tbat is, the;liare amounted b> 
tBore than tbe ibBhite secntitv angagsd for; benoe fordgDersM veil 
a* natiTcs have been inducM to adiaiMB tbrie money on so laflr » 
*''°°^M'^- These snrplnsses, after payment of the interest they 
Mad ckB'|e)l withr are canied.ia a sepanW aad (Uttinct acomini, 
■MMtbiy tbananeofthefiaiEiiv Auul, This fund was to be bept 
mm latndfykn the raloable purpose of lessening, or tinking, and 
paymguffnadually, the national debt, bj an act of George IT aOBD 
1716; and had not tbat act been rendmd inalbctuel by subaeqniDt 
fot> tbo natoHwl d^l, and ct^Mqaendr the tBisaraised to pMr uff 
■te intcrast, ooaid nerer have amonnled to that enormous beigbC, whicb 
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-»u«ctiMne tTOOK. 

i Ihem. Tbe p«iccir«t'«lMkf ai 



US 

v eoDtiiuitJlj'Siictattitig 
■bn*e and belov par; for, it (here be more bajeu tbmi >elki^ -a 
penon, nhii It indifferent about (elling, wilt uoi pait with hi> ihsre 
vithenl a conslderible profll; and, an (be conlrarji, if many aiedis- 
poMd'o"!!, >nd few iaclined to boj, tbe Tsloe of lush (haivt will 
nainnilly fall. So, when a penon. who ii 'Unaequainteii »iih tran- 
lactiona of ihi) nature, readi in ihe papeiBEbe price of atoclt, wlisre 
Bank nock i< marked perhipi S7S|, Indin stock «3IJ,3oulb-9eH dock 
37f4, he a lo undeMand thai ^100, ol tbtae respectire >tocli lellt 
aluch a time fur thoae aeieial-ianw. In corapfriog llie piioe] of the 
different itHcki one wilh anotlier, it must be remeaibered, that Ihe 
intereit due on them from the Ib« piynieiit ii taken into the current 
IH^x, a:id tbeMllerneverftMiTei an; upant* cons] deration ^ni ii, 
eacept in tbe caie of IndiaibDiida, wbare (he intemi due u cilctiUted 
lo tbe if J of wie, and pud bi the purchaier ovit and abate the 
preiniuBi sgreed for. Bat, ai |be interest on tlie different itocki is 
paid at tlitferent times, tliii, if nor rightl; understood, would lead a 
person into coniiderable luiilihea in his onlrulatioii of Ibrlr value ; 
iHime alwava Iwving itquarter'i iulercit due on them ntore than others, 
whicli mulici an appearance of a considerable diSeraDce in their price, 
Hheo, in Mslitj tfaereti none; tbns, fur iostance, en Ihe 8th of Jnlj, 
^SIB, tbt S per cent*, reduced lold tvr 7ai,.ai>d the 3 per cent- con- 
nils, for only 77), though each Qf them produce the KoneanDual lum 
<'IS per cent.; but Ihe 3 per ceola. reduced bad a quarter^) qiora in- 
tercw due on them than the 3 per cent, conaok, which aoioutit* lo 
15t. ibc eaact dlffvieuca. 

EicamplmU Prvf^ntion 1, 
(1.) Wbat mtrat be given R (S.) What is the purchase 



for 760/. ie«. in the 3 per 

cent* ADOvities, when 04| 
will .buy loot? 
lil 7S0L 161. 



t. 9]01 

OrMu, 



of &40/. \6a. Buik-itock, at 
I42i pet cent. ? 

HeretherateexeeedtlOOI.bl'lli. 
■SiOLiet. 




: 150t.l6>. 1.4811.9^ 



Ortkiu, 
lOOU : llt(r. ti 9401. 1«f. > 609(. 11. 6£<1. 
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(S.) Whftt is the purohMe of 75761. IBs. Bank, it 
'125| percent.] 

(4.) Kcquired the purchase of 900^ South-Sea Stock, 
at 89^ per cent. 

(5.) What must be given {orn»9l. lBs.0d. Indis stock, 
when 1981/. ,^11 purchase 100/. 1 

ExamfUt to Prop. 2. 

'(Q.) Suppose Thave 5000/. what nonmiBtaun) will that 
purdiaae in the 3 per cents, at 78^ per cent. ? ' 

IBll. I 100/. : : &0D0/. : 3388/. ia«. Oid.^ Anno, 

(7.) A peraon has 700/. by him, what sum will that 
purchase in the Irish 5 per cents, at 90j per cent. ? 

(8.) How much stuclc in the 5 per ceuts. wilt 4&0/. 
purchase, when 104^/. will bu>' 100/. 7 
Examples to Prop. S. 

(9.) Suppose B person purchuse in the 3 per cents. 
at78J/. what interest per cent, does he get for his aoney? 

78^/. ; 3/. :: 100/. : 3l.l(is.8d.f^j. Antw. 
'-■■ (10.) A person purchased in the Irish 5 per cents, at 
9^/. what interest per cent, did he make of his moaejr ? 

(II.) When die 6 per cenlsL are at 104j/. what does a 
purchaser make per cent, of his monei^ / 

CLASS IT. 

(12.) Bought 50(10/. capital Block in the 3 per cent, 
eousoltdated annuities, and paid brokerage J per cent, 
on the capital, what was the purchase at 85 j- per cent j 

(13.) What is the yalue of 759/. 10«. South-sea Old 
annuities, at 84^ per cent, brokerage f per cent. ! 

(14.) Suppose when Bank-stock, which bears 7 per 
cent interest, due on ihe &th of April, sells for ]&4/. per 
cent. India stock, bcoiing 10^ per cent, interest, payable 
Jan. 5, sells for 231/. which stock wilt produce me the 
greater interest for niy money, and what will that interest 
be, supposing that I purchase in April after the dividend 
on the Bank-stuck has been received * 1 

' IntnEpkome^lhcSteekiand PuillcFii7uti,RtitbkitpMbik]Kd •:iit\ed 
■n Eqgatbn Tsble. ihcwing iii wliich fund It nilt lie the npou adv*!!. 
tagcuua tolNUCltale. Tlie uumple above i> taken rrain (bit Ubie, whtre 
tlie autliot ibewt that wli«ii Bank nock sells Tor 1541. per ctnl. India 
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/15.) Suppose that the 3 per cents, consols sell for 
IQil. per cent, when the 3 per cents, seduced set] for 
7l|- per cent. ; for instance, on Janaan 20, which fund 
will be the most advantageous to purchase in, the inte- 
rest on the c onsols being dne the 5th January, and on 
the 3 per cents, reduced on the 6th v( April i 

(10.) If I buy 10,000/. capital in ,the India stock, in 
January, immediately after the dividends have been re- 
ceived at SOdy/. per cent, what will it cost me, allowing 
the broker | per cent, on the capital for buyiug i and 
what do 1 make per cent, of my money, India stock 
bearing L04 per cent. 

(17.} Suppose I htive (TOO/, what nominal sum,' in the 
Navy 6 per cents, will that purchase, atlOSf/. percent. 
allowing tile broker } per cent, on the capital, or suqi 
purchased i 

(18.) On June Bth, 1816, I sold out lOOOf. consols, at 
Tti, and, with the sum received, purchased in the Navy 
6 per ceiitB, at 106 ; what is my snnual gain, in point of 
interest, my broker being allowed f per cent, on the ca- 
pital, in each transaction I 

(19.) Which is the most advantageous, with respect 
to annual income, land bought at 25 years purchase *f 
or Bank-stock bought at 168/. per cent, the Bank-Btock 
beaiing 7 per cent, interesti 

' 9tock (lionid sell for S31I. per cent and that each will produce 
41. lOi. lOd. per cent inieieit, Bod theiefme ihe; ire eqaallj idTan- 
tageoDk Now Uiii woald be trne, veie the iuleresU payable at ihe 
same lime ; bat at lliat ii not the case, tbe vbale table, and all limjlar 
tablet appeal to be founded on error, and can tend onlj to- miilead 
the pablic. To illuatnite this lemaik — in Ibe example before ni, tbe 
India itnck bai a quanet** intereat doe on it at the (Inie of purehai- 
iog, and IhetefnEC, in point of interest, ia preferable Id Ibe Baol- 
itoek ; and bad Ike purchaae been made in Fe1>Tnarj at the game 
rate, tbe Back stock would heTe bad the advanUge, 
' ■ DiTide lOOl. bjr tbe rate per cent., and Ibe quotient will gfre 
tbe number of years purchase ; (bat ii, ihe number of ^esia in *h>ch 
an estate will biiog in the porchase'iDane; : divide IIIOL b<f the 
niunber of jean purehasei and the qootient Will gttc tbe rate iicr 
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DISCOUNT, 

D^niUon. Duetmit.^T RtiaU,aaaal\ow»nt«m*4t 
for tM p^meitf of any sum of monty before it b««i>Bes 
due : and tiia pretent wei4li of any sum, er debt, is su^ 
a Bum as, if put to inteiwet for die Itma, and at the rste 
for whish die diuiNuit is lo be made, would uoosKt to ' 
the aiuB, or deM, dw. 

Prqpo^liim. At^fftwBf Alt iometyne hence, ieixgjgivnr 
to find ill prcKitt value to the creditor, d(sctunt»ig ft 
any rate per cent. 

Rule. 4* tbe amMial of WOi. for ibc giveK rate and 
time, js to 1,00^ »o it tbe gipen •xm to Its presBrnt wcwth. 
The diSereqoe tetweon t^ gtrea euw ud its preaent 
value will give the discount. 

Or, as tbeWBDtiatoflOOf. fbrtbe given rate uid tine, 
is to the inter«{Bt of lOQl. for that ti(M,. so is the given 
sum to the dUoount. The differeBoe betweea tlie givea ' 
sum aad its di&couut will give tiae present value. 

Note, Tbe preceding rule a built apon Ihii bail, tU. ihK tbe 

' frrient vortk alanj uun oS ifanfy, dm aoma Iiibe facaeci put to iute- 

lut foi tlie liipe, for nhich tlie diuDUDt is to be nuule. tbculd Hnount 

Id the luiD, or debt, due : and that the ijiiei>iiii/, pul to Interest far Ihe 

•ime time, should amount tsAe tntereit of the aum due fbr that time, 

3. Thus, tlie ]mi«nl wDTlA of 1001. daaone^Mu hoDct, dtieannliiig ' 
at the rate of 5 per cent,!] 9 JL 4«. ^d., and tbediMouiUDf.UKlLfiK 
onejear, at the rsieaf Speicent, i« 41, lb*. 9fJ,, iccardnv to the 
inle, Kqw, if the creditoi ahoiild put ihe prejent uioacj aJlowcd 
Mm (vii. 931.' 45- 9Jd.) to iiitereit, at (he rate of 5 per muL for ddc 
yeat, it ffill amount lo 11)01. Bincllj, and tbetelbre be is notiujured j 
again, if Ihe debtor puts the diicount allowed him (liz. 4|. lii. ifd.) 
to interctt, ^t the rate of 5 per ceol. for une ;ear, Jt will saauDL te 
St., Ihe exiwt •u<n which he might have made of the lOOL had be kept 
it In hU ti^nd) 'ill it betainedue. 

3. WVn goods are sold to any aoiount, payable at difbreot t]n^ 
.atlhesaineot different ratei per cent., calculate tbe pr(«*nt forth of 
eaah p)t}lD(Ot tpparalel;, u a debt jiuiepeiident of the Miter, pa;- 
laenu, apA the >upiof theic vill be the preaent nJua of the good* (i> 
tho seller. 

4. It IS coEtDmary with bauiera wid aiercl)aiiti,inditGouDtiHgbiUi, 
to calculate the intereat of the sum drawn lor ui Ihe bill, fiom ttw, 
time of iheii diiCOUDling it to the time ilbecnmet due, inGlodin^ three 

<U;i of grace ; by Ibia practiCQ they make the ditCDuot mon tluui it 

ought to be. 
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Hie autmaty Rnltfaf Dinoimt. 

Find the interest of the sum to be discounted ai i per 
cent, from the da; on which it ia discouateil to the day 
on which it becomes due, including 3 days beyond that 
date, upon a bill, and this interest will be the discount. 
Subtract this interest frooi the sum to be discounted, aiid 
the remainder will be die present worUi. 

Or, fei* ea^ pound stertto^, reckon o*epe*Hy p«r ca- 
lendar month, when the discount ia at 6 per cevt. 

a. Tftiu, flie cn»«iunt, Qpon a hifl 6f IS.WOI.. dne 5f A^ji after 
dale, ii !»», ta. %-i^ beiiig th« ntnWM of 15,9001. tat (JIT-f-S day] 
•UgaiK) 60 Aajt. Act Vtef. 9, pag* tSl. 

6. WtMagoodsanbiMgbiDrMidMi whkb diMovat ia to be amde 
tot present paTmenl ■* any rate per cent, if no lime be (pcciSod, the 
intereit of the nlue of tbe goodi for a year ii the diicuuDt. 

Examples. 

i}.) What are the piesent wtHih attd disoount of 
6M£M*^fbreMoadiB« at S pet oent.per anniinl 

r«n.|fj^S iotereuof KK^brtjui. 



1 5 ditto for^y«>r. 
% 15 ditto for i yMr. 



t.oniitwUoU'dwIiMiMd fitmSML lOi , ^*e* 19k 11*. ll^.J^W 
thadiKouat ^ _ -^ 

A merdunt orbanlec woaldmake the diicount SOU lis. 10|(t. 



A iDeichant oibankerwanld make the present in)rtli5I9L17i,l{d. 

(2.) Reqamd ^ present worth of 6M/. 14». 9d. due 

8 months hence, allowing a ditcdunt of i^ per cent per 



14d -sQiTATioir or tatuents. 

'(3.) Sold goods to the value of 91&I. 17*. payable 7 
months hence ; what must 1 bIIow for preseat- payment, 
at 8 per cent per annum 1 

(4.) How much ready money ^ould I have for a note 
of 75^ which would be due 18 months hence, if I allow 
adiicoimtof6 percent, per annum i 



(5.) What is the discount of 15,000/. foe 67 days, at 
& per cent, per annum ? 

(6.) Sold goods to the value of 800/. 16*. payable as 
follows, viz. ^ at two months, 7 at 3 months, | at 
months, ^at 11 months, and the rest at 12 months; what 
must be discounted for preseat payment, at 5 per cent, 
per annum? 

EQUATION OF PAYMENTS. 

Dt^nition' When several bills are payable at diffe- 
rent times, bearing no interest till after the term ofpay- 
ment, the finding a lime, at which, if they are all paid 
together, neither the holder nor the receiver will suffer 
loss, is called egaaUng, or reducing the times of pay- 
ment to one. 

PropotHion. To find the equaled time at which teveral 
MIU, payabU at different timet, mi^ be paid at once, 
without lost either to the holder or receiver, allowing 
simple interest. 

: Rule. Iftbe times of paymentbe ofdifferent denomi- 
nations, they must each be reduced tothe same denomi- 
nation. Tlien, multiply each payment by the time at 
which it becomes due; and divide the sum of the pro- 
ducts by the sum of the payments, the quotient will be 
the lime required. 

Nolol. As lliii Rufe of Equation ofPajmentB has becmheoco- 
lioii of mure disputes than aU Ihe rules of arithrastic put (ogelher, tlie 
re»Jorwill not be displeased to find hare the seMral suppositionson 
which ilt principal derendcri bare founded their demonuralioni. 

3. Mr. Cocker anppoiei Ihe equated lime will be true, ■ When tlie 
"" ' " ' ral bills which are payable itfare ''" 
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(^UT thi e^aaied time, from thai liMt to the time* M whicb they n> 
■pcctiTel^ becoiae due.' Bat tha atgniMBt by whidi he altempU to 
prove the trulh of the lule if, Bccoidigig ig Mr. Malcolm, verj erro- 

3. Mr, JEhUan Mni 
inleceat of the inin of I 
to the equMed tiiDe, D equl to Ike MM of (be IntereMi of tbe'icvenl 
debti oi bUlf fron the tine of the qoeriian lo the terenl tetMi of 
paymeotiMd then^ bj) >a esunple, ihewi . dut Ike rule ^ 



4. ttt. B. anmrn, mMMDimtj tor tilt yetf 1777, red ucra the sub- 
ject, ■ To find in irbat time the ilhole sum of the dngle pnymenci will 
produce the aune nBiHint oi tbit which arliei rrom ifce tan of bH tlie 
■ingle pi^mntB, togethw withl^e iatrai of eicb pafneu from the 
dme of ib becoauOg due lo tlie time of tlie Uit ptymeol i* and then 
^Tca ID tlgebintcal demoiutTatiun, wbicti ihciri that ibe rule ii tiue 
■eemUng to Ob wppealioiu. 

3. That tbe role it nniverully trne, according to ong of tbeae inp- 
porftiopi, or tEnl, ifitbe trae aceurding to oiie of ilient, it must. 
n et e ei arily b« trna aecetding lo the *hoIe, nmy> ewly be deinon>- 
tttmtod. 

G, Tire MlowiagaKimn't*vi.M.-'TiudA*jKr»ti^iii4rih^ tack 
dtbl or bill, dttceuntingfrara At time nl wkich it if pkjaitc, (b^ Ibc 
rule of IKsCDunl,) ihaifind (by Prop. 6. of Simple Intereal) ™ uAat. 
thutkeamiftl^iepreieittvorthnaiCltmaant to iHe tamif the debit 
or iUU, mdtkatiithc titK Km;*!. IlierB ar« Other rillet gtren by . 
^StltiitaoltnntmSrSmnita tbirtlmd'ifWard't.Ste.i bat, upon a 
ckae atteutioDlo their p(inciple>,tbe^ will be fbaad eiacily tbe same 
at one or other of the roia* already given t indeed, the Ibnadadon of 
SuTTdu'i demmuttBtimi leemica hare been lalteu from MoreLai'l't . 



enabingaBoilf«ettiHiaf Oa tqaaie<toot maMt Jt iiiadniiiible in 



JToIrvliK'* ralowil] be glreninthe aecoiidpmt of tfaii treatise :. 
tirenabingaBoilf«ettiHiaf Oa t^' ~ •-—'-• <- ' ■> 

Enamples. 

{V,} A;owM'B'I]Olb«fcereof Mtf. i»~tolwptiif at tff« 
TCM* end, 40t. st 3$ ytan' tai, and SOJL af 44 yexnf 
end; M utet titte Msy B recnve tke whMe at once,, 
without prejudice to either partjr t 

50 multiplied by • ghet 100 
40 — bySi— 140 
30 — >74-*- <**' 
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Sappoac tbe interest of monev lobe U 5 per cent, and tbat 3 jeari 
iitlie (rue tqualtd time as round above. It is CTident that Agviiu the 
iiitemt of 501. for one year, wfiicb is 31. l(h,, bj' exteodin^ tlie term 
ef pavment to 3 years iiiatead oF S i and that he liUri the intereet of 
40i. forhsirB veir, and IhemtereitoraOI. for If jear.bjr paying Mr. 
half B jtai before it Comes du«, andlUI. 1} year before it becomes 
doe i which iatereatt, added (ogelber, make tl. 10>., lo^bat hli gain 
and Ilia loss, on ihi) coosideratiun, appear lo be equal.- But, we mnit 
Tecollect, that B>is not intillud to the inferul of 401. ior half a year, 
>iid of 201. for ]| year, bat CD Che diicounl of each of Iheie suftis fur 
tboie tiniei ; eo that tlie rule cannot be preciiely aetioMle, tboagh it be 
near enuugh to the truth for any practical purpose to which it can be 
applied. 

' (2.) I am to pay bOOl. at three diffeteDt pajrnieats, viz. 
100/. at 2 montiis, 200/. at 4 months, and the rest at S 
months ; but the person who is to receive the money has 
agreed to take a liugle note for the payment of the whole 
at once, for what length of lime must the nole be given 1 

(3.) A debt of 700/. is to be discharged thiis: 160/. 
present, 300/. at 6 months, 200/. at 9 months, and the 
rest at 12 months ; what is the equated time for the pay- 
ment of the whole ? 

(4.) A merchant buys goods lo the amount of IbOl. 
360/. of which is to be paid ut 3 months, and the rest at 
9 months ; to prevent farther trouble, it is agreed to pay 
the whole at once, and to prolong the tine of the first 
payment in proportion to the shortening the time of the 
Kcond ; at what time must the whol^ be discharged 
without prejudice to either? 

(5.) A debt of 500/. lAt. Is payable as follows; 160/. 
at2 months, 147/. 17*. at74 days, 137^. I84. at06 days, 
tmd the rest 4t 6 months. It is to be discharged at one 
payment ; what jg the equated time, reckoning HO days 
Jo a month 1 

CLASS II, 

. (0.^ A traveller received 1200 in 4 bilb, all payable 
at Newcastle-upon-Tyne ; viz. 600/. due at 4 months, 
800^. at & months, 200/. at 7 months, and 100/. aX 10 
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mouthB:lie agreed to pay the bankertliere, areaionable 
commission, and the expense of the stamps, provided he 
would give faim a single bill on London for the payment 
of the whole at once ; for what length of time after date 
ought this bill to be drawn ? 

(7.) A debt is to be discharged thus, ^ present, \ at 
25 days, ^ at 3 months, and the rest at 4nj. 17d. v(hat 
time mtn the whole be paid at once 1 

(8.) Three legacies are lef^ by a gentleman, in his will, 
payable by bis executors, to one person, or his heirs. 
The first legacy of 500^. 18«. Ja payable in ^ a year, the 
2d of 9001. 17f . Qd. is payable in 1 year 1 14 days, and 
the 3d of 1700/. IBs. A^d. is payable in 2i years. The 
legatee and e^iecutors have agreed, that tlie paymeut of 
these sums shall be made at onc«7 at what time must 
that be, that neither party may be injured, allowing 
simple interest? 



COMPOUND INTEREST. 

DefittitioB.— Compound Inlereit is that which is pro- 
duced not only from the sum of money leot as the prio- 
cipal, but also from the interest, which, (when unpaid,) 
as it becomes due, is added to the principal. 

Proposition. To find the interest ojany sum of money, 
unpaiil, /or any equal nuM&n- ofpaymenti at any rate 
per cent. 

Rule I, Find the amount of the given principal for 
the time of the first payment by Simple Interest; then 
consider ihis amount, as tlie principal for the second 
payment, and find its amount as before. Proceed thus 
tbrough all the payments, always considering the last 
aitCount us the principal of the uest payment j tbeu, if 
the given principal, or money lent, be deducted frojn 
the last amount, the remainder will be the interest re- 
quired. 



COWOUVD miKtST. 



Or.. Rule II. 



. Reduce the given Bum into farthings, t^idt multiply 
by the rate pei cent, and cut off two figures from the 
right faftiid of each mccewive prvdnet, (or place each 
■accessive product two figures fiirther towards the tij^t- 
hand,) and the last result will be fertitingB. 

Hate. TheslMTq rnlo will ba'troe, whetlMr tbe paymMtboMDade 
yeatiy, Mf-yettlj, quulerlj, mMiChEy, or bj &iiv otber aliquot part 
of a <fesr : thita, foe hulf-yuiTj' pajmrnn, take half the rate pel cent., 
and twice the nwabsr vtyetrt ; — fbr qnartetlf pajmeuti, bake | of 
the rate percent., lad foai times the Dumber of jean, Aic. But (he 
gfno tiun mait be completB jeair, haJCjean, ol qaarten ; thn^. 



^u cuiDOt flml iJie iutercst uf a gi^en >aiB. payable jaartj, foe 41 
jreara, 4^ vein, Itc by tbe aboTfl rule), as directed by aeTeral 
authon. The tnith of thii leniark will euii j appear to tboHi who 
are acqoainled «ith logBiitbinicBl aiiihnietic, and (he iiiTOlDlian of 
nnmberi to fraclisnat powen-^^vr ttther nUei, uc Cmt^otuul lutrrat 
(9 DtdnoU. 



(1.) What is the CMipoand inleieat of 357/. lOf . for 3; 

^rs, at 6 per cent, per annunt 



Aomer, Mt tt. td.-^ whda intereit, which it S'.Kv.^' 
^ nora than (be umpla iaMmi sf the mum lain. Sa EMompla i, 
ampUIntaat. 

(2.) What is the conpoimd interest. of TOOf. ISf* for.- 
4 years,.at 5 pet cent, per aotuini ?. 
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(3.) What h the compound interest of 1057/. 17». 6rf. 
for e years, at 4 per cent, per annum? 

(4.) Required the amouot of 5001. 17'. for 6 years, at 
4^ per cent, compound intereBt? 

(&.) What will 700/, amount to, in 7 years, at4| per 
cent, per annum, compound interest? 

CLASS It, 

(6.) Find the several amounts of 500/. payable yearly, 
half-yearly, and quarterly, for 4 years, at 5 percent, per 
annum. Antw. 607/. 15«. Of d/or yearly, 6001. 4i. 0|d. 
for half-yaa-ly, and 000/. ie», lOyl^/or quarterly pay- 
menu, 

(7.) What b tlie amount of 715J1 for (3 years, the in- 
terest payable half-yearly, at 4^ per cent, per annum I 

(8.) What is the compound interest of 740/. 18t. tor 
9^ years, by quarterly payments, at 4 per cent, per 
annum? 

FELLOWSHIP, OR Partnership. 

D^nition. Fellowthip, or ParttKrtkip, U a general 
rule by which the accounts of merchants, &c. trading in 
tympany, mth a joint stock, are adjusted ; so that every 
partner may have bis due share of the gain, or sustain a 
proportional part of the loss, according to the money he 
has advanced in the stock, And the time of its continuance 
tilierein. 

JINGLE FELLOWSHIP, or Partnership pou 

AMY EQQAI. TIME. 

Definition. Single Fellowthip, or Partnerihip for 
ant/ equal tioie, is when different stocks are employed 
■ for any certain equal time. The effects of bankrupts are 
by this rale properly divided among their creditors, le- 
gacies adjusted m deficiencies of assets, &c, — It likewise 
teaches us to divide any given number into uuequal 
parts, proportional to certain other given numbers. 

Proposition. Hating each man'* particular ttock and 
the lohole gain or Um gieen, to find each man'i part o/ihf 
gain or loti. 



Rule. Ai tke whole atook is to tb« whole ^vn of Ioh^ 
so is each man's particidiu' itock to bis porticvUr «lKiTe 
of tbocftiiror loss. 

Method of proof. AM M the shams together, mnd 
tiie sum will be e«|ual to the given gam or li»» when tibe 
work is right. 

Note 1. When thecc ore touy partBera concerned, Ibe following 
lulCt which is best peifodned by deciinuls, will be found useful .»— * 
DMde ihs wbola guui M hna. b; th* wkol* MMk, and fbe qnoneM 
win be a conoen uraltipliai, b; which maltipif erny imm'* p«ni> 
gbUt itockf aad (he levcral ptoductt wiU gm tach ■obu'i share of tbs 
gda or ii>u. 

3. . J^vfHXi'UHi. To divide any giiioi munitr intc any numfer of ■■» 
CJHaiHTii proixn-liviul l« otrtaiH o<W jfMn wunAenk 

Rate. ntiVe itis snm of the numbers lo which the reqairecl p«rti 
tnaal b« pnapartioaaJk tke Em lenK;- die naniber to be patted, or 
diTidedi the Moond ; aaA ewh of An givcii nmUMia, lo wbM (be 
lequued oaanusl be pniporliasalrtkeientat third torai of »am»»f 
Ualingi in the Bute of Three, the fonnb letmi of which wiU be t£e 
iMpectiTe porta leqaired, 

Examplet, 

(t.J TbreemenAantB, A, B, BBd C,eKlef BpM ftjocM 
Adventtm ; A puti iato tke cmhkok rt*^ 200i. IM. B, 
SOffL 15«. twd C. 4I«2. 18». After alt expesees wen 
p«<t, « ftlear gam of Kftl. 11>. Od. was to be dWidett 
aaaagst dms) wh«t wst eaob MM'* share 1 

iSOi. lOs. A'l stock. 
3001. 15b. B'< Block. 
4tM. lEi. Ci ^och. 



pea a 

963 3 



t. t. d. I. t. L ). <r. rem. 
317 11 6 :i SM 10 1 OS 5 at— 933B, A'> tkate. 
3«T 11 6 :: 300 19 : tOl 7 Iflj— 666. B^isbare. 
Q27 U 6 :: 410 IS : 139 17 10(— tK39, C'l share. 



(a.) Iwo mefcbnts VndtA togethtt ; A psC into the 
stock SOe/. 17t. \q4. ud a 700 giuMos ; Aey g«ia«d 
~ 3D0/. 1&>. what is each person's share thereof 1 
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(3.) Four m«rcbut>. A, B, C, and D, entervd into 
pnitnenhip with a itock of &V1bL 18*. ef which A e«B> 
tributed 674/. 16«. B 847/. 18«. ed. C. 30441. I7i. aocl 
D tlw rest; Ibiiy giiBcd la&Bf. ie«. wbst was «ach 
merchant's share thereof in proportion to his stock 1 

(4.) The mtHiey ud effects ot a banfcnipt, after 
ever; aiiavoi<kib)« expence is deducted, ansHiit to 
71741. 14«. At this tine he is Indebted to A MO/, lit. 
to B 770/. 18*. to C 4ao&/. 14«, tfl D 875/. 18*. 9d. aod 
to £ SO0O gaineas, how ronrt it be divided amongst 
&tmt and whu will tliey rec«Te in the pound t 

(6.) Six roerobaoU, A, B, C, D, £, aud F, Boatained 
ft loss of 70760/. )^ shipwreck on > foreign coast — A pat 
OD bsaid, as part ef the cargo, to the value of T764/. 17*. 
B 16749/. 14*. C 8497/. 16*. D 5764/. 18*. lOd. E 8775/. 
19*. and F 37497/. IS*. 8d. wbereof tbere was a Milvagt 
ia the cargo of 18760/. which was sold in tte country 
for 7847/* clear gam ; what wai ea«h merchant's loss t 

(e.) Three oierchaats, A, B, aiid C, freight a ship 
srith wine ; A put on boud 50U tuns, B 340, and C 94 : 
1^ a storm at sea they were obliged to cast 160 tuns 
sverboaid ; what loss does each SMtatn 7 

(7.) Let the nMiber 1680 be divided into 6 such 
parts as Bhall be to each Other, as 1, 2, 3, 4, 6, and 6, 
isesi>ectively. 

(8.) Three merchants eotered into partnership, with 
a stock of 1769/. 4s. their several stocks were in propor- 
tion, as 7, 8, and 9; they gained 5U0/. ; re^uirtfd each 
person's stock aud gain \ 



(8.) There was a roUture of 3 different kinds of wine, 
in wtuch, for eve^ 8 gallons of one kind, there were 4 of 
another, and 7 ef'^a third ; what ijuantity of each kind is 
in a mixture of 292 gallons ? 

(10.) A fathcrlefthisestateof 19090/. among 3 sons, 
in such manner, that, for every </. that A gets, B shall 
~ have S, and C 6 ; how is Ac estate divided i 

(11.) An old lady left 229/. 18*. 4i/. to be divided 
amongst three of iier nieces. A, B,ai>d C, thus: asoflea 
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aa A had 5^. B had4f/.; and as ofteD as B had'4^, 
C bad Sjl. ; pray wbat moaey did tbe old lady leave to 
each of them i 

(12.) Divide 500/. amoDgst 4 people, thus; give A f, 
B J, C J. and D |. 

- (13.) Two persons traced together ; the difference of 
their stocks was bll. lie. 6d. A's gain was 67/. 18s. and 
B's 28/.. 14*. required each person's stock ? 

(14.) Three aierchaots, A, B, and C, freight ships to 
Lisbon, with sugar to the value of 15778/. fta.Od.- A 
bought 2&0cwt. Iqr. 22lb. at 2/. ie». per cwt. B paid 
2/. fit. 9d. per cwt. for his ; but meeting with a storm at 
sea, the saUors nere under the necessity of casting out 

part of the ship's lading, A's proportional part cast 

overboard was equal to the y^ part of their whole 
cargo, and 3| times the uihole quantity cast over-board 
was equal to 3J times the tehok freight o{ A and B. 
-When they came to land, A sold his remaining part for 
4 guineas per cwt. and found himself a loser of 10 per 
cent, besides charges. B advanced the remaining part ' 
of his commodity 20 per cent, and C gained 4s. 8^. per 
cwt. by the quanlity he saved. — What did each merchant 
lose by this voyage, the charge thereof amounting to 
600 guineas. 
DOUBLE FELLOWSHIP, or Partmkrship fob 

UNEgUAL TIMES. 

Definition. Double Fellounhip is that which sup. 
poses the several stocks, advanced for the purposes of 
trade, to be continued for unequal times, or to be in- 
creased or diminished at pleasure, with the consent of 
the several partners, at any time during the continuance 
of such partnership. 

Propontion. Given each man't tlock, the time of it$ 
continuance, and the whole gain or lou, tojindeach mon'f 
part of the gain or lou. 

Rule. Multiply each man's stock by the time of its 
contimiance. Then, as the sum of all tiie products is 
to the whole gwn or loss, so is each man's product lo 
his part of the gain or loss. 

Method of proof as in tingle fellowik^. 
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note. Hie trulh bf tbii nU may be ihewn Ihuij (rbcii the timei 
are equal, Ihe ahareg of (ht gain or lou ire evideitlly ai the ttockt. 
at in Siagle Felton-ihlp ; and, when ihe tiocki are equal, the >bar«i 
are at Ibe timei ; wbeTerora, wUea iMither are eqaal, ibe ihatei nust 
be aa their producti. 

3. Wheo (here are marij jiartnen conccmei), diTide the whole gaiil 
□r lou by the luni of tbe prodnclt of each man'i itock and tine, and 
Ihe quotient will be a common nrnltiplier, b; vhich iiintdplf the 
products of each man'i itoclc and ttme-tepatatelyi to obtain hu fhaie 
(if the gain or Iota. — Thii rale ii bfeat adapted to decimali. 

3, The fnllowing rnlei and obierTattoiii will be foond Terv Daeful 
in lalviiig difSi^ult questions in Cumpouiid Fellnwsbipi and.'on thh 
-account, will doubtless be acceptable to t1i0 generaUlj of readeri. 

4- Prop. 1. Given end man'i lUck tnri 'limr, md dm man't gain, 
(vr lats,) to find eatk Hum'i particular gai/i, (tr lot,) ami coniequmtig 
iJuvMt. 

Jiule. As tbe prodnet of that man'i Aock and time, wjiose gtuii 
m loM ii gi>en, ia to hit gain or loss, as ii Ihe product of aaj tidm 

5. Frrf. 9. Given each num'j goin f irr latt) Mid Innft awmc wh*k 
itBckf-taJiKd eadi.man'i paTticuiar itaek. . 

Rule. Multiply each man'* gain or lou into all Ihe timea eKcef^ 
Ilia own. Then, b> the Mm of the piodncta ia to the whole stock, to 
■a each mwi'a {>mduct to his sti>ck. 

. 6. Frofi. S. GivnKoelnntti!* gain, (or loaj and time, md ome nim'i 
tltck, tafaid each man'i potticular iliick. 

Rale. At that man'a gtiu (or low) nhose stock is ^ven, it to the 
'prvduct of Ilia atock and time, ao is any other man'a gain (or Ion) ta 
(he pradnrt of Ait stuck and lime. Tlicie jimdocii, divided b; their 
reapeclife limei, will gise their separate stocki. 

7. Prop. 4. GtneN eoch iumft Aoci md ^h (mr iet) md Ac lun if 
Atir liner, tafind-tharpartia^ar.tima. 

Rule. Redupe eadi inau'a alocJc aud gain (or lou) into one deni>> 
mination, and multiply each man'a gain (ur lais) inio all the slocks 
excut bia own. Then, aa Ihe aum of the ptuducta ia totbe son of 
the tinies, (du each maifS' prod act to hit lime. 

S. Prap.'S. Given each mta't itack and gain (er l»u) ani ant nwi^ 
time, tefindtke particvInT timet of all the mL 

Rale. Reduce each man'a stoek and gain (or loaa) into one deno- 
minalion, aud multiply each man'a gain (or Iota) into all the aluck:^ 
-cacept hit own. Xiien at ihal man'] producF, whose lime ia gireu 
is to thtit time, to is.any other man's pruduct to hu time* 

Examples, ' 

(1.) Three merchants, A, B, and C, entei' into paM- 
jienhip; A put* in 8&/. S(. for & months, 6 liH. lit, &r 
P 
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7 niMiths, and C2&1. lOt. for II mdutbs: with diis stock 
they traffic, and gam 86/. L6(. Required «ach peraoa'a 
share ofttte^tainpfvymrtioD to husUxJi, and tbe tivc 
■«fits'coBtii]uanc«. 

-SDI. Si. multiplUd b; 5girei44el. 59. A'l product. 



Sum nf tbe praducts ISl 
1S19 : 86 16 :: 446 5 
'15t» : 86 16 :: 649 5 
4319 t 86 16 :: «(3 It) 

^6 16 proof. 

(2.) Three merchants, A, B, and C, engage in part- 
snersbip ; A puta in 547^. 19t. 6d. for 7 months, B 476/. 
-18«. for Q mondis, uid C 1747/. 14s. for 4 months: tfa^ 
^trade, and gain 225/. Requirod each perion's sUaie 
-tlwfeof^ 

(3.) Fonr farmers. A, B, C, and D, jojatlj' hired a 
pasture of a neighbour for 20 guineas, iato which A 
turned 7 oxen for 13 days. B oxen for 14 days. C 11 
.oxen for 2a days, and D 15 oxen for S7 days ; how much 
-XBust each farmer pay for his share of the pasture T 

(4) A family of 10 persons took a. large bouse for } % 
-year, for which they were to pay S6/. 2*. Gd. for that time. 
Nflw, at the end ot 14 W«eks, they took.in 4 toilgers, and 
3 weeks after 4 more; and so on twCviery 3 weekB(<duriiig 
the term) they took in 4 more lodgers. What must on« 
of each class pay per week of the rent? 

(S.) Three merchants enter iato partnership, and trade 
«s foUows ; A put in lAO/. and at the end of 7 mouths 
took out &0/. : 5 JDoaths after that he put in 170/. : — 8 
put in iObl. and at the end of & months llOL more, but 
took out 150/, four months after;— C pat in 306 guineas, 
and, when 6 months had elapsed, be drew out IhQl. but 
9 months after he put in 500/.— Their partnership cod- 
iinued 18 months, at the end of which time they gained 
460/. Required each person's share thereof] 

CLASS II exerciiiag the tMtet, Ife. 
(0.) Three merchants traded together as foUotvt: A 
put in 500/. for 3 month;, B 360/. for 6 months, and C 
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400/. tta 2 months, by vhich he received 20/. \2s. 7{<f. 
profit. What mH»t A and B receive for Ihtir respective 
Atucks, and what did they gain in the whole t 

(?■} Three merchants traded together in thii mannen 
A's money courinued a moathi, for which he received 
44/. ia, gain ; B's continued 6 months, for which he liad 
4-il. IBi, &ld.: and C's 12 months, by which he was enti- 
tled to receive 7iillls. 2}ii. — Their vhole -stock was 
227/. ncDce is required each person's particular stock? 

(8.) A, B, and C, are in company, and put in together 
3822/. A's ntoney ivas in 3 months, B's money was in 5 
inonthB, and C's money wan in 7 months ; tbey gained 
334/. which was so divided, that | of A's gain was equal 
to I of B's gain, and j of B's gain waa equal to | of C's 
gain; what did each merchant gain and put in ? 

(ft) X, Y, Z, in company, multe one common stock of 
4262/. X's »oney was in 4 months, Y's months, and 
Z's 9 months. They gained 420/. which was to be di- 
vided in the following manner, viz. ^ of X's gain to be 
equal to ) of Y's, and J of ¥'s gaia-to be equnl to l^of: 
Z's. Quere, what each jjerson gained and put in? 
• (10.) Four merchants. A, B, C, and D, trade together ; 
A clears 76/. 4«, in 6 months, B 57/. 10». in 5 months, C 
100 guineas in 12 months, and D (with a stoclv of 200 
guineas) 78/. 15*. in 9 mouths. Required each ma o 'a 
particular stoclc? 

(U.) Three persons, A, B, and C, traded together; 
A'a stock was 80/. bs. B's D2/. lbs. and C's 38/. 10s. 
Tbeir resp^tive gains were 25/. 10«., :)7/. 2s. and 24/. 4s, ; 
also, if the times that each pe)<son'a stock was employed 
in trade be add^d togelfaer, the sum wiU be 23 monttis, 
pray haw long waa each man's stock in trade 1 

(12.) A merchant (B) in trade, with a capital of 5000/. 
after a certain time, agreed td take a friend (C) into part- 
nership, who was to have a share in the profits accord, 
ing to tliti noaey ha advanced, and the time of its con- 
tinuance. Now C put 1400/. into the siock, and they 
traded logetlici in thu manner, tili.'wilhng to enlarge 
ttteir sphere of trade, tihey. admilted another person (D] 
as a partner with a stocli of IttOO/.— At the end of 3 
y«Ua {or 36 moatbi] reckoning from the time that B 

y 3 



.commenced busiueas, 6*3 gain was found to be 1I*2SA 
C's 210/. and O'b 202/. 10«. qnere, how long were C'a 
Bud D's money employed in trade, 'aod what did each 
merchant gain per cent, for his money? 

(13.) Two merchants, A and B traded together with a 
stuck of 315/.; A's money was einptoyed 12 months, and 
B's only 8: when they came to divide the profits of their 
trallic, they .had equal shares, — Pray what money did 
.each person put into the stock? 

. (J4.) A certain village is possessed by three proprietors, 
who are desirous of having it enclosed for their mntusl 
benefit. A's property, upon a survey of the quantity 
and quality, la 394a, 3r, 34p. at 18i. perftcrei B has 
417a. Ir. 14p. at an average of J9(. ed. per acre ; and C 
bas 71-la. 3r. at a guinea an acre. Out of these an sl- 
lowBDce of 5(, ed. in the pound is to be made for the 
titliea. What quantity of land must be allotted for thcK 
tithes, at en average quality of IDi. Oid. per acre? 

LOSS AND GAIN. 
Definition. Lou and Gain is a rule that dincoven 
what is gained or lost in the buyine or selling of goods ; 
and instructs the merchant, or trader, to raise or lower 
tl)e price of bis goods so as to gain or lose so much per 
ctnt. ^c. 

, Note. B; Ihe prime coit, ur <«l1ing price of ui ialcger, in the Tet- 
lowing propoiltioni aod iuIm, \» meuil ijie prime cost, or selling prite, 
ftr yard, pair, dn^en, pound, cat. gallon, lun, Sfc. or kn; qaimtLC; of 
goodq, or it ma; cignif; (he whole value in maj of the propoiitioiu, 
eicept the £rst, flflh, and tiitb. 

Propotition I. Girm the prime eott and wiling price 
of an integer of any quantity of goodt to find tkewKole 
gain or lost, 

Riile. Calculate the value of the goods at the prime 
cost and selling price of an integer, by the Role of Three, 
or Pracdce, and the difference of these values will be the 
gain or loss. 

Prop. 2. Given the prime coet and ittting price of tm 
integer of any quantity ofgoodt, to find the gain or tost 
per cent. 

Rule. As the prime cost ofan integer is to 100/. so is 
the advanced or reduced price of such integer to a fourth 



»*RT I,] LOSS AHO OAllT. IGI 

number ; which, if greater than 100/. the excess will be 
the gua; but, if leas thah tOOi. the defect will be the 
lots per cfftt, 

PfVf. a. Givm Hu prime caaf 9J m integer, and the 
proposed gain er. lut per cent, to find the teUing price 
«/* fdcA inte^r. 

Rule. As VDOi, is to 100. with tlie gain added te, or 
die IflM subUacted from, it. so is the prime cost oj* an ' 
integer to the required price, per integer. 

frvp. 4. Given the price of an integer, milb the gain 
w loit per eeni. by mek a price, to find the gain or lo»$ 
at antf other price. 

Rule. As the given price of an integer is to 100/. with 
the gain per cent, added to, or loss subtracted froui, it, so 
is the proposed price t« a fourth luicuber. If thu fourth 
BumbCT be greater than 100/. theesc(«s will be the g;ain ; 
but, if it be less, take it from lOtt/. and the remainder 
will be the loss per cent. 

Prop. 5. GiMn the price at ntbich on integer t^ antf ■ 
^nantity of goodt ia told, and the gain or iou per cent. - 
by mch taU, to find the whole gain or loss. 

Rule. Find the whole value of tlie goods at the selling 
price per ialeger. Then, as 100& with the gain per cent. 
added to, or loss «ubtf acted from, it, is to 100/. so is the 
whole value at which the goods were sold 4o the< wliole 
prime cost. The difFerence between the whoJe v^liie at 
which the goods were sold and the whole prime cost will - 
give the whole gain or less. 

Prop. 6. Given the prime voal of an integer of any 
quantity of goods, nxdihe gain or his per cent, by the 
whole ptantityt to find Ike whole gain or lou. 

Rule. Find the whole value of Bie goods at the prime 
cost per integer. Then, ss 100/. is to lOOf. with the gain 
* added to, or loss subtracted from, it, so is the whole va- - 
lue of the goods, at the price they cost, to the whole value' 
at the gain or loss per cent, propoced. The difference 
between these vdaes will give the whole gain or loss.. 

Note. Mnre pnipontirini urn) rufpt may be gifea; but, if ilie icJio- 
lat thoroogMy uixteimnd the ralei alreadj' liid (JDwn, and (Iwir - 
aiiplkatJoii, it is preumed be itilt nut meet with an; embarrBSHUOul 
ia Ldu muJ Guiu, lioiT«ver conii>liciceif tlkc eianiiil«« uaj be. 



LOSS AND OAIH. i 

EMimpleito ProponiiWl. 

(1.) Bougtit 119{cwt. ofaucarat 1/. 15(. percnt. wbe^ 

ther shall I gain or lose if I sell it hy retail (or&d. per Ib.f- 

ICt. ! IJ. 15». ! 1 USjcwt. : «09t llf. Sd. prime coit. 
111). : giL :: IX^lcfU. : 3Sil. 6(. Mid for. 

Tben 33M. 61.—WSL lU 3^=clt51- I4i. 9<L gaio. 
(2.) Bought Iftcwt. of cheese at I/. 11«. 6d. per cwt. 
wbicb I sell by retail at 4id. per lb. what sball 1 gain 
or lose by 90 doing ? 

(3.) I bought77t:wt.3(|r.l4lbs.ofsugarat3/.7*.10</. 
per cwf. and sold it again for 6^d. per ib. whether did I 
gain or lose, and hon much T 

(4.} A merchant bought 13 tuns of wine at 75/. I2«. 
per tiin, which he sold at 7*> per gallon ; but, by mis- 
fortune, a pipe was staved, and rendered unsaleable. 
Whether did the merchant gain Or lose, and how much 
by such sale t 

(5.) Boaght 340 yards of cloth at 6«. 4d. a yard, and 
sold it again at 7t. 6d. per y^rd; what did I gain in tiie 
whole ? 

ExamjiUs to Prop. 2. 

(O.) If wine be bought at Is.Qd. per gallon, and sold 
' for I9t. what is gained per ctnt. by such sale \ 

79. 6d. : lODt. : : l(k : \SM. S>. id. 
Then 1331. 6*. 8d.— 100J.~S3J. €1. 8^ the gain ptt e»nt. 
Or, lOi— Ti. &d.=ii. 6d. iDd 2s. 6d.=i at 7i. 6d. therefore 100-f3 
3=S3J. ei. Bd. uiiwer. 

(7.) A merchant has a quantity of damaged tobacco, 
which, iucluding all expences, stands him in X'J^d. per 
lb. what will he lose per cent, by'asale at IZ^d. per lb,? 

(8.) Bought 27 yards of cloth for 17 guineas, and sold ' 
them agaiu at Qi. lUcf. per yard ; what was the gain or 
loss per cent. T 

(0.) Bought a quantity of goods for CO/, and sold tbem 
again for 75/. what whs the gain per cent. X 

(10.] Bought a quautlty of cloth at li.ftd. per yard, 
which, upon esaini nation, I find not so good as I expected. 
Now, if I sell it at 6», -i\d. per yard, what shall I lose p«r 
cent, by it? 
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Examplii to Prep. 3. 

(II.) Bought maslin at 4*> 8dl per yard ; at what price 
must I sell it per yard to gain 12^ per ceot.t 

1001. : lis/. lOt. :: 4i. 8if. : 5l.3iL ttimt. , 
Or, ItL ig>.=| of 1001. uid { of 41. 6il._7i4. . Heace 4i. S^+Til. 
wm6u Sd, M bcloie. 

(12.) If 1 buy clotb at 11j. ed. per yard, bow must I 
sell it to gain 8Ul. per cent. T 

{13.) A Manchester man bonglit a quautity of yarn at 
6*. per buudle, whicb not proving so good as be expected, 
he sold it so as to lose 6 per cent, by it ; what was the 
selling price ? 

(14.) If 1 buy tobacco at 13 guineas per cwt. at what 
rate nmst I sell it per cwt, to gain IS/, per cent. T 

(15.) Bought a quantity of cloth at 7(. Qd. per yard, 
which, not proving so good as 1 espectei^ I have resolved 
to lose 17|/. per cent, by it; bow must 1 sell it per yard i 

Examptu to Prop. 4. 

(10.) A stationer sold quills at lis. per thousand, by 
which he cleared 60/. per cent, but tliey growing scarce, 
be nised them to V6t. 6a. per thoutaud ; what was his gain 
per cent, by the latter price? 

111. 1601. :: ISi. &/. : 196/. 7t. 9^^. 

Tbm 1961. 71. 3^— 100t=961. ^t. 3-ffl. BMwer. 

(17.) If) when I sell cloth at 8*. 9d. per yard, 1 y^in 
12/. per cent, what will be the gain per cent, whiin it is 
Bold fur 10s. 6d. per yard ? 

(18.) A woollen- draper in London had a quantity of 
black cloth by him, and, being afmid of its being da- 
maged, he sold it at 16s. per ysrd, and; by so doing, lost 
14/. per cent, but a general inoumiug coming unex- 
pectedly, he was enabled to advance his clotb to a guinea 
per yard ; what did be gain or lose per cent, by the lat- 
ter sale i 

(19.) If aphimbergain IS/. 10s. per cent, when lead 
is sold at SO/, tu. Od. a foiber, what would he gain orlose 
per cent, when it ia sold only at 171.1*. 3(( the fotber? 



ExampUt to Prop, 5. 
- (SO.) A nwrchaDt sold &L 3hhtis. SSjgatl. of wine at 
-Oi. 94. per galloa. Hid by so doii^ ^ined 6^. per cent, 
Wbat was the prime cost of his wiae, and what did be 
gain in the whole i 

1 gall. : 6>.B<i. :: 5l.3bbd.SC{e. : 5001. IS'.. 6d. (Old rur. 
Agsia. lU6t. lOi. : tOOL : : 500L lei. 84. : WOk S*. ^^i. )ii»e 

Then 500U t6i. 8d.— 4rOI. 5s. 3{|K=3f"- »>»■ ^ffi-^- "I'ole B"'"' 
(31.)- A merckaat sold 15cwt. Sqr. ]8lb. of sugar at 

7\d. per lb. and his profit per cent, was 25/> wbat did be 

gain ia the whole} 

(j2.) If I sell 500 deals at \bd. a piece, and D/. per 
. Axat, loss, wbat do I lose in the whole quantity i 

(23.) A had \it pipes of Malaga wine, which he parted 

with to B at 4J/. per ceaL profit, who sold them to C for 

38/. lU. Qd, advantage; C. made them over to D for 

600/. lOf. 8d. and cleared thereby ,Cy per cent, what did 

this wine coat A per gallon { 

Examplet to Prop. 6. 
(24.) Bought 00 reams of paper at 1A«, per ream, by 
'the sale of which I lost 41. per cent, what did 1 lose tu 
the whole? 

Ir. : ISs. :; 60r. : 451. prime cost. 
100 : <I6 : : 431. : 491. 4i. wiJinK pilce. 
Then 4&1.— 431. 4i.=IJ. \fy. whole loss. 

^26.) SoldTpiecesof cloth, eachcuntaining3&} yards, 
'on account of damage, at a loss of 10/. per cent, what did 
I lose in the whole, the prime cost being l&(. per yard? 

(30.) Bought 47& yards of cloth at lOr. Gd. per yard, 
by which I gained 30/. per cent, what did 1 gain in the 
■ whole i 

CLASS II. Promixmus Exampki. 

(27-) Bought 137bhd8. of sugar, each containing; 4\ 
ewt. at 3/. Of. 8d. per cwt. how must I sell the sugar per 
lb. to gain &0 guineas by the whole? 

(28.) A merchant bought 1400 casks of tallow, at 
S/. Ct<..per cask, and sold one half of it at 2/. Ibt, per 
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cflsk; bnt the rest being worse tbui he expected,- he ia 
willing to Bell it at sucli a price per cMk, that tie may 
exactly make his pare base- money of the whole.' At 
wbat rate must he Bell it? ... 

(29.) A merchant bought 100 yards of velvet for \12L 
at what rate must he aell it per yard to gain as much by 
the whole quantity as four jards are sold for? 

[30.) Sold a quantity of Virginia snakeroot for 20/. 
and by so doing lo«t ZOl. per cent, whereas I ought tw 
have gained as much per cent, as the snakeroot cost. 
Uuere my loss in point^of tradet 

(31} A tea-dealer purchased 120lb. of tea; ^ of 
which he sold at^Oi. 6d. per lb. but the reBt, being da- 
inftEcd, he sold itataloHofSi, 12>.' after which benmnd 
kc had neithtr gained nor lost. What did the te^ cost 
him per lb. end what was the damaged tea sold for I 

(32.) My factor at Leghorn returued me SOU barrels 
of anchovies, each weighing 14lb. neat, worth li^d. per 
lb. in lieu of ?490lb. of Virginia tobacco: by which' con- 
signmenl I find that I have gained 17/. per cent. Pray 
what was the prime coBt of a lb> of my tobacco to tJie 
factor i 

(33.) A merchant sent goods to Boulog*e to the va- 
lue of 3475/. 15t. by the sale of which he gained 40/. 
sterling per cent. — The value of the goo<ls he sent over 
aod the gain were returned in commodilie^, by the sale 
of which in England he lost 16/. per cent. What was 
his gain at the last J 

(34.) Sold a piece of cloth, containing 5000 elb Fle- 
mish, for 4250 guineas, and gained upon even yard ^ of 
the prime cost of aa English ell. What did the whole 
piece stand me inl 

BARTER, 

Drfinition. When merchants or tradesmen exchange 
one commodity for anoUier, it isxalled Barltring; and, 
by the rule of proportion, tlie price aud quantity of the 
goods so exchanged are .de^rmined, so that neither 
party may sustain a loss by such traffic. 

Propotition 1 , Giten the price of an integer of any 
quantitt/ »f goodt, to find the corretponding quantity of 
tt»y other tort of gooaSr at any given price per integer. 



Rule. Fiail the value of that connoditjF, %vbereo€ the 
4]uantity is g:iveB, by the Rule of TUree, or Practira. 
Tlien, a* Ifae |»ice of «a integer of tlie rttpared quMitity 
of good* is to {Adt integer, so is the value of llie ^'r<K 
quantity, fbniHl' before, to the reqUMii quantity. 

Nute. ScTeral questiniu that fd 
solved, in the iliorleM manner, bj tl 
.ptulim, or bj the Rule of Three Inv 

Protr. 2. Gieen the price of an integer of any pian- 
titg of goodi, to find the ^antity of any other kind of 
. giMds, {at any given price per integer,) when part of the 
taltie it paid in money, or any other kind »/ vurchandiu. 

Rule^ Find the whole value of diat coRtmodtty, where- 
of the quantity is given, by the Rule of Three, or PrM- 
tice; from fftiich subtnet the Bum of money to bepnid 
down, or the value of the ^ven qiantiry of |i;ootla in ex- 
chaoge. Then, asthepriceofaDiotegpr, of thersfwrwi 
qaantity of goods, is to that integer, so is the reKaainiag 
valae to be accounted for, to the required fpiaoUty. 

Note. Several othcf pnqioiitliHu and rulei in Barter s re omltAid 
ai wperfluuiUi the queitioiis which thej are iutciided to solve beiHg of 

-nn real uiej luch ai to fiad in vhat prepaillcMi oncpcrion eo^it to 
•dTaacelia giMxla toanolbcr nho lus nned Uignodi. abore Iheic real, 
value, &c. Pur, in the real exchange of goods, vhen both paitiei 
have iiientioqed Ihcii readji-iuQiiej prices, if cue pereon's goods are 
■dvtaced to a barterinif price, the other persoii't inuil be advanced in 

' the lanie proportion, atid conaeimentl; the bslance between Iham 
will reniaia ciactlj the lame ■* )f the readj-inoaej price m^ bad 
beenated. 

Exttoplet to Propoiition 1, 

(1.) AandB barter; Ahas S^Ib. of pepper at 1S|(I. 
per lb., B has ginger at lb\d. per lb. How much ginger 
Dittst'B ^ve for A's pepper 1 

jfl li. I{d. valoe of lib. uf A's pepper. 
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ISixU'^lJ dividend, which winded bj 13}, the diviaDr, gim 
^|h>.— 31b. 1 jf oc u ttefare. 

Of, 
13U. 1 3{lb.j: )5td.« 
Hue it 11 eiidfDt that B most give A > lau nombei of Ibi. of gin- 
ger than be receife* pepper, becsiue the g^gei is mirth mne pei Ui. 
CmuequentlT, 

131x9i^t5l=3flb. or Sib. 1^ » abore. 
(2.) A would exchange 400 gallons of Jainaica ruiot 
worth 7f . 9(/. per gallon, with B for LondoD porter, at 
Od. a gvllon ; how maoy galloBS of porter must A receive 
of B in exchange for his rum ? ' 

(3.) A bop'factor. A, exchanged 6cwt. Iqr. lOlb. of 
hops, at 2*. 4id. per lb. for wheat at 5». Bd. per bushel, 
with a fiirtner B ; what quantity of wheat did B give A 
for his hops .' 

(4.) How many yards of cloth, at 18f. Cd, per yard, 

fDust I give fur 5000 yards of baize, at ISJif. per yard i \ 

(5.) A delivered 6 hogsheads of brandy, at 6». 8d. per 

^ll(Hi, to B for 2d-^yanls«f cloth; what ought the cloth 

to be worth per yard ? 

(0.) AhasaSSellaofcloth, worthls.Sd. per elt, which 
he would barter with B for cheese at IS*, per owt what 
wei^t of cheese ought B to give for the clo.thf 

(7.) A and B bartered ; A had Mcwt. Sqrs. of sugar, 
. worth 1/. 17». per cwt. which lie bartered for wine worth 
3*. Off. per gallon ; bow much wine did A receive t 

(8.) A cbaodler and a batcher trade as follows : the 
butcher has Scwt. 2<tf. 16lb. of -tallow at IL lit. Ad. p«r 
cwt, and the chandler rates hie cawlles at bt.^d, per 
dozen. How many lbs. of candles must the channler 
give the butcher for hb tallow ? "^ 

Exan^Ut to Prop. 2. 

(9.) A and B barter a» follows: A has 41 cwt, «f hops 

at 3U>. per cwt. for which B gives him 20/. in ready mo- 



ney, and the rest in Bogar at 6d. per lb. What quantity 
of sugar must B give A i 

ID). UUif. 

I I to 10 6d. : lib, :: 411. lOi. : 14cwt. 9qr. 81b. 



41 10 to accobnt f«r. 

(10.) A and B barter; A has 750 yarda of canvas, 
worth lOd. per yard, for which B gives him 475 yardi of 
serge at n|d. per yard, and the balance in cotlon at 3*. 
perjard; how many yards of cotton must A receive? 

"•|*| « >! |""'-|A)2!_ 

1 ^1 5 Trine of A'( canm. 

80)459 H SI2 13 9t*BlqeofB'f*erse. 

^33 IS 3{ ' ^9 9} la HccaDiit iur. 

Si. 1 1yd. :: 8l. 9a. 9jd. : ftCjdi. I^T*. Mlwer. 

(It.) A has 700gaUoDS of lum a.i.4t.ed. per gallon, 
for which B gives hini 27 guineas in money, and the rest 
in cotton at 11 jd. perjb. ; how much cotton muit A re> 

(13.) A has &7qrs. .6bush. of corn, worth 1/. 1.1*. eJ. 
per quarter, for which B will give 14cwt. 3qr. 181b. of 
sugar at il. lit. per cwt. and the balaucein raUins at Id. 
per lb. Should tbeie persons barter, what quantity of 
rsUiDS ought B to give A? 

' (13.) A has 27 cwt. of cheese, worth IL 11<. 4d. per 
cwt, and B bis 36 [neces of cloth, worth 1/. 19*. IQ^d. 
per piece ; should these persons hatter together, to whom 
will the balance, if any, be due ? 



(14.) AgaveB 120 yards ofKersey. 3} yardsof which 
cost 16$. 9d. for stockings at 7<. per pair, and hats at 
6t. Od. each ; B gave A as many hats as pairs of stock. 
iiigi; how many of each did be givei 



PART t.] tSCBAXGB. 169 

(IS.) Two meichanti haw TirioBs kinds of goodi to 
bsTter: A bas 736 yftrdsoflDdMeilk, worths*. 6rf.p«r 
yard, 632 canes woroi 3*. each, and 16 pieces of mualin 
worth 4/. each ; B has scarlet floth worth 1/. per yard, 
flasB manufactare at Is. 6di per lb. and a finer kind at 
2f. 4d. per lb. How many jtaids of cloth and ponndiof 
each sort of glass must B give A, admitting that he gives 
as many ponnds of each sort of glass as he gives yards 
of cloth f 

(16.) A merchant. A, of London, sent 8752 yards of 
cloth, worth 1/, 11«. ed. per yard, to B in Jammeai and 
desired him to return him ^ of'the value in sugar at 
}/. 15s. Gd. per cwt, f of the value in pepper at Ik Sa. 9^. 
per cwti and the rest in rum at it. Od. per gallon. Each 
merchant ran the risk, and paid the charges of the com. 
modity he sent over ; pray what quantity of sugar, pep- 
per, and rum, did A receive. 

(17.) A and B barter ; A has 24 puncheons of mm, 
worth 4^. 9d. per gallon; for which B gives him 150 
guineas in casti, and 714 yards of cloth. What ought 
B's cloth to be worth per yard i 

(18.) A bartered tobacco, worth 3*. 4d. per lb. at 
3f. Od. per lb. with B for tea at tit. Sd. per lb. Wheii 
A ^old the tea, he found himself a gainer of 17i. 6s. Bd, 
per cent, and in the whole 61. 10a. 8d. What did A sell 
the tea for per lb. and what quantity of tobacco and tea 
were bartered 1 

EXCHANGE. 

Defiaitien 1. By Exchange is meant the bartenng, or 
exchanging, the money of one place for that of another, 
by means of an instrument in writing, called a Bili of 
Exchange ; and consists in finding what quantity of the 
money ^ one city or country willTje equal to any given 
sum of another, according to a given cpwrte of exchange. 

3. The Cotiru of Exchange is the value agreed opon 
by merchants, oT their factors ; and is contiauolly 'fluc- 
tuating above or below the Par of Exchange, according 
»t the demand for bills is greater or less. 



8. The Par e/ Esdumge* in that qua^ty of the 
moDe; of one oouatry which is intriaucaliy equal lo a 
ccttain qmuti^ of the money of another, whether nal 
or immnanfi 

4. The rtal mono/ of eiery empire, kinf^om, state, 
&c. aignifie* one piece, or more, of any luod of metal, 
coined by the authority of that einpiie,-kiD^oin,atate,&c> 
and current at acertain value by viitae of such antfarai^. 

6. The MU^^uury monev is chiefly used in keeping ao> 
connt>, and inohidei all the denouunations made use of 
to expreu any hub of money, though no cm of tliat name 
may pass current, in the st#te, as the pound sterling, &c. 

0. The .Mgio denotes the difference in foreign countries 
between the-ciirrent, or e*th tnontj/, and the exchange, 
or bamk-moneg, the latter heiug compounded of a finer, 
OT' purer, metal than the former. 

Nole. WEuD curreol, or cBsb-mooe;, ii takao in pajraeat, tba 
mercbuiU have an aJIowuice of io mucti per cent. Hccording lnwhst 
exchanee-miiuej ii worth more thim (he curreBt-rnQoey. 

?• Bank-notu, io the business of exchange, are such 
as are obtained from foreign bankers for money lodged 
in their bank. — These are called boKk-monetf, 

8. Utance is a certain space of time allowed, by one 
country to another, for the payment of bills of exchange. 
It varies according to the custom of countries, and fre- 
quently in proportion to the distance of places from each 
other.— Bills are either payable at tight, or so many 
days after sight ; at tuance, double usmcf , or hslf Ksmce^ 

The usance to England, from France, Holland, and 
Germany, is one month's date ; trom Spun and Portugal, 
ttoo months' date: firom Italy thret months' date; 

9. "The dai/i of grace are a certain number of days al- 
lowed for the payment of bills of exchange, after the ex- 
piration of the term specified in such bills, and are vari- 
able in different countries. In some countries no daya 
of grace are allowed. The usual days of grace, in Eng- 
land, are three. ' ' 

* Itiinoc euj lo^ tbe (roe par of cidungc^ imaccaantof the 
floctOBtion m the couiwAtive «ajae ot gold and uItsi, uid the alleta- 
tiOD mada in (be value of the CMna of diSerent coontriea bj edict*, 
lawa. Sec. Ttie pai ii beiC aicerlained ftoni the euttom and apecala- 
tion of ineifihants at parliciilar timn, irbkb maj |>« Mmwd tbe ptk- 

Ucalpar. See Tablet XX, and XXL fbUawing. 
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QitofatiMw SK the lute of the conrses of exchange, 
«4iich are transmitted from one country to another for 
Ihenseof merchuitB. These quotations which extend 
to all places in the commercial world, may be obtained 
at the Royal Exchange. I/ogd't list shews the quota- 
tion at London, 

Tboagh ^ qoodtiont are cootinastly Sactniting, tho deviBtion 
Irom tbe maiahlc prieei eibibhed in the following lablo ii seldom 
vacygtMt. 

Writer!) on Exchange are very namerous ; the principal 
are, £nueof Hambai^h, Corfimu of France, and Z>ii6i>ft 
of London. The Hamburgh Contoritt, by Krute, ii the 
most celebrated ; an English translation of this valuable 
work has lately been published by Dr. KtUy, under 
the title of tiie Unnertal Cambitt. 

Tie following Tables and Quotations have been car«- 
fnlly compared with the tables, &c. in the works men- 
tioned above. In this edition, the difierent species of 
money which are not used in exchange) have been 
omitted, and tbe quotations have been aidgd; these are 
the only alterations made in tbe tables. 

THE NECESSARY TABLES OF EXCHANGE. 

TABLE 1. DENMARK. 



SxoHAMotB v« compnted m Bii-dollan, Marci^ nod Skillingi 
Duiiil], uu] miielinus in Rii-dollars, Maic*, nnil Sols Lubi of 
Hamfaurgb. 

16 SUIIiugi -■ I Mirc 

6 Marct Dsuuh ^ 3 Muci Lab .«' 1 BJi'dalUr Lub 
S SkilUnga Danuh = 1 Bol Lub 

QUOTATION. 
CtptiAaffn gicci lu variiMe. tntaiit. 

AnufeTdam 143 Riz-^ollBr] ......fbr 100 Rix-dollan 

Bunbnif h 149 Itlx.^all>n- ■ • ■ 100 Rii-dollBri 

LondoD .■••• 6 Bii-dollBTi 30 Skillingi >• Xi. stwliDg 

P«rii- J5 Skiilbgs Daoiib 1 Fr«uc 

Q2 



TABLE II. SWEDEN. 



ExcniHois are genenUy computed Id lUi-dollari, SkillingSt and ; 
Feiuiingi. 

a BDnatJui :s 1 Copper Mate 

4 Copper Maici ^ 1 Copper Dollai 

II Copper Morci ^ 1 SiWer Dollar 

3 BilTerDolUn ' — 1 Bii-dqllar 

IS FenaiDgi m^ 1 Skilling 

48 SkUlinga = 1 Kz-doUtr 

QOOTATIOH. 

SlackMmgirata variable, eertalit 

Amitcrdam 44 8killliigi Tor 1 Rix.dollai 

Copenbaeen SSSkillingi 1 Rii-doUai 

Dant^ glSkminp 1 Flarin 

HamMr^'.-.i 41^iUiDS« 1 Kii-doUai 

Leghorn ■ iOSkiUinsi 1 Peizoof 8 Rial* 

I^ndon 41Rli-dollan I Found SterliDg 

Paris USkilGngi. , . . 1 EcuofSIivtei 

Spain 4tSkillinga 1 Dnoat of Exchange 

TABLE III. KVSSIA. 

ij u a Pahuea, value fj^, 

CxcQtMCES are generally 'computed in Roubles and Copaoi. 
4 PoIiMca* ■£• I Copee 

10 Cspeos ^ 1 Griiener 

IW Copeci or 10 Ori* enen = 1 Houble 

gUOTATION. 
FttetibuTg rectiteifrdm variable. cerlaia. 

ABUlerdau iS-StlTert br 1 Suable 

Londrai ••• !••• IB PenceiterHnE.i..T Rouble 

Paris ...••....•.•••fTD Cendne*- •••••-• 1 Souble 

Vienna ItSCrenlMn 1 Rouble 

Giveitii 

Cgnitantinople SOCopeci .., 1 Piaitre 

TABLB IV. POLAND AND PRUSSIA. 
At Daatsici Sic. the loweat piece of mon^ ii a Fetming, Talue ^^ 
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BxMAMaitaiegatentllyeoapultdinnoiiof.GraiheiiimdFeiuiinga. 
IB Fenningi =b 1 Gnshtn 
30 Qrothea — 1 Florin 
3 Floriiu Ml 1 'Ru dollar 



QVOTATIOK. 



,,tvcj£\ Plemiili 



■ ■109 Utotbsn 1 Ki-dollsr ipccle 

■ 'lU RiiHloUui 100 Rix-aollan 

• • MFk>iiM...r> ^1 iteiling 



TAXLI T. HIHBUKOH AVt> 4LTOKA. 



EzcDASOi* are CDinpnted hiHirci, SoblMb, and Femdagi-, o^ 
In Foond^ SUUiogi, ud I^nce; dn in Rix-dDllin, Harci, Ice. 
13 Feuniogi «> 1 SUUinj lAbee 

16 SUIIing* Lnb, Or Sob Lub ~ i. Hve 
3 Mum ~ 1 Riz-dollu 

CUua <= 1 Dudih Itacat 

ALIO, 
6 Fonlogi ■■ 1 Orot. ot Fanny Flcmiih 

t Peace or Gcoti FIciuA 



QUOTATIOM. 

a variable, cwtoM- 

• -SS Soli Lnb >tait Ecd of 3 XJnei 

Fianca S6 Soli Lnb •••» SFnoM 

Caiun eOGrouFleniuti-'>-->>l Paooof ij lire 

Leghorn -66 GroU Flemiih 1 Paooof 8 EiiJ( 

Londop 33 ShiU. r Qroia ■■•••■tFonodSleiUni 

Poitugal 43areu 1 OUCruwdeirfMOItei). 

Stentafrvm 

Anutardua S3 8liven fl Uarei 

Brcilan 139 Bu-dollan IQO Rbt^llan 

Copenfaagm ■•■•U9 Bix^Uu* lOO Ks-dollan 

Tenic* 69 Soldi PieooH 1 Ham 

TkBM SlOFlKini IWIt ' 



8 8 .CcHlQk' 



Aupbuti 



TABLB VI. VRABCFORT OX TBX IIAIK, KAKBXIH, SiC, 

it fVane/arl tbe loweat pioco of moiM; U » ?«mmg, *i]iie j|,(t. 

EKcntNOii are compsled in Flnini and Crentzen; ox \u K»- 
doUan and Cieiitzenj VImi hi Flocmi and Batseo. 

4 Fanning! h 1 Creitaei 

iCtaUatn » 1 Bitien 

60 Ocataen, or IS Batam -^ 1 Florin 
M Cieatiicn, ot i} Flan ••- 1 KuMlclUf . 

4U0TATI0S. 

FraHe/hrt giiici to variMe. cMoin. 

AmMcrdan 140 BiK.d(ilhn....ilgT 100 ltii>ilollu« Gurrent 

sbutg 101 Rii-dollan 100 Ru-doUan bauL 

..101 KiX-doOan 100 New Eca 

,.108 Rix-doUaci ., 100 Rii-dallua 

France .,,.19 Rii-ddlan 300 Lirtea 

Humbiugh 150 HiK-dallan 100 Rii-doUan bank 

Leipzig 100} Rix-dollun 100 Ria-doUan 

Vicniia M Flarini 100 Floiini 

TABLE VII. TIEMH* 4KD AUOB^BtBO. 

At Vimna, Aiifiknj, fcc> tbe lowat pieoe of rasoej Ii ft Fnwtay, 
Talue ^. iCeiUng. 
EioHatiaM am eompatcd iu Floilni, CreMien, and VaanlBga ; or 
in Rix-dollan and CreatMn. 

4 Fenningi ^ 1 Cientm 

60 Crentaen ^ 1 Fknin 

90 Crentaer^ oil} florin => 1 Ris-doIUiof Aecennt 
At Anpbnrg 100 Floiini of E«cbaage am equl to 1S7 norina 
Gonent. 

QUOTATIOM. 
Vitirm gbia U variable, certain. 

Anutetdao 9*6 Kbc-dollati foe 100 Hik doDafi corrent 

Augdrarg IJOSMtii-dorUn 100 Kii-dollan cDrreat 

ConMantmople ■•IJtFTorin t Raatre 

Hambnrigli 300 Bli-dultan ' 100 Ria-doJtan baok 

London 19 Fknin ^1 iterling 

Pari* ■47CreatKn i Frane 

Venke IUFIkuu WOLiroKcaoU 



rAKT I.] BXCBAaBV, ] 

Aigtiarg glett ta ^uriatk. MHon. 

AiBrterdBn,.....119Itii-doIk(i*faub. fot IW Sii-dollan 

FruicfoTt lot Bu-dollHi CDFTcnt . . .,100 Kii-dollsr) 

Huiborgb 118 Bix-dotfavi current ..,,100 Rii-doiliri 

Ldpiig 99 Itli.dollan carrcul ,,,,100 Rii-dollwi 

LoodoD 1DFkiriai4d Crentacn ',,^1 •wrliiig 

Nnrembiug Mt nvriucwreitt, lOOPIoiiiu 

~ ' IWHoriui SOtifnnu, 



..ISBFlotini .....lOOFIoiiDf 

TA8L1 TItl. AltETERI>AIt> EOTTBBDAK, Ac, 



■ 1 OrM « Vmitty - 

Bl mm 

M 1 AUling n«inuh 
SO SliTm ^ ] notin «t Oaildcr 

» Ouilden ' — l His dolUr 

i Onildeii ^ 1 Found Flemiih ' 

qDOTAZIOM. 
jbiHeniiMH gtva It variaUt, eertabi. 

Iiwaco .MOrciti FUnUi, for B IVuci 

Genoa S6 OrMi FlemUh 1 PenooTS} Lira 



I^ghoru 91 Omt>Fleiiiiih..,(..lPem>ofBIlikli 

Lmdon 34 BhiU. 8 Ohm Flam. I Fouid netUae 

Voitogal M Groti Flcmiih 1 old Grande of 400 Re'u 

Spain 99 0rati Fleniili 1 Dncet of Euiianse 

Vtenna sOStJren 1 fUx-d<dlar 



Antwerp ........104 Vloriu.,* ..100 norini 

Brotlan IMBiiMlolbn lOOHii-doUan 

Venice 96 SiMi Fkcoli ,...,.1 Florin 

TABI.! IX. PBAKCt. 
At Tarit, Ice tfae loweil pjeco of nonej h a &«if<r, Tilne J,d, 

X«GBiM*M«««gMytta4iaFntMiM4«Mi; «cIlll«n«>Sela, 
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10 Centimei c= 1 Won* 

10 JMcimet 01 100 CoQti <K 1 Fnnc . . 

SO Freaci ^81 Lnre* 

IS Denirn a: I Sol 

SO Sola ^1 Utk ToDmow . 

3 LJrrea or.3 Frana ss 1 Eau sf Exchugs . 

100 Soil in Fnnci . —The ^-Vtmc Pleoe 

Tooraoii » a term of the «m« import in Fmnce as iterling in 
Eaglaod. Tlie Franci at atw Line, u 1} pet cent b«tMr tbu tb« 
old LiTre TaamoiBi the new Lirre coouMiDg erf US Uenien, the old 
940. Hence, to redace Sxtaa and Cetui to Line*, malCiplj b} 8I> 
and divide bj SO. 

QBOTATIOH. 
Pirrii gint t* ntriabU, tertaiK. 

Aaraburg S49 C^ndmei for t Florin eutraU 

BmiI lOI linei 100 lifrei 

OeoeTa 163 Frano 100 Lirret eurrent 

Oeiwa 465 Cintimet •••1 Feno afS) lire 

Hamburgh 1Z5 Fiano 100 Marcs 

Leghom 504 Ciotimei '•■•••i Peoa of 8 Rfaili 

Lmdm ••< UFnnei ,£1 iteilmg 

Naples ^Fraaca )0 Centi< ••■ 1 Ducat R«giw 

Spain 15fVaiici40Ceali->"l DodUood of Rate 

'tricniui .■■leoautinea 1 Florin 



• -54 Groti Flemiib 3 Franca 

• -75 Rix-dolbia 300 Fraaw 

■460Iteii 3 Franca 



TABLE X. MADUD, CADIX,.&C. . 

AtJIfodrii^ Cadir, k«. the Icimt jdeoa of moDiSj', fa i ItaritM^'i - 
nJu^ j^. MeiliDg. 

ExoBanoia arc compnled in Dollart or I^anrcsi-Rialatind Hara- 
vedii of Old Plate ; alio in Docata of Eicbange, and' in Donbloona of 
Plate, or Fiitalea of Exchange. ... 

34 Maiaiedia " ee 1 Risl 

a Dui. _ S 1 Doll"' of P1»K. Pm«>. Kaatre, 

• ""• i or Reca ^>f Eight 

SrS HaiBTedii of Plate ^ 1 Ducat of Bxshange 

38 Rial^ or 4 Dollar* of Plan ^ 1 Hatole of Excbanga ■ 
»I3 MaraTedii wiUim = 1 PiaiCre 

S04B Manveiju KiUon — 1 Plnola of Exchange 

VaUm i* the cuirent Dionej of Spain. A diSereocv ia often made 
between the effectim D»ury of Spain and the goTeroment paper, ai 
wpeari b^ ibe iiata of the coarae of eictaouge, pid>lial]ed in Uu dlj 
. of umdon. The papelr bia been of late at a oooatdenblt diavoMnt. 
One tAoitfMiI Spauuh dollitt neigh 8fiS onocea Kngliah. 



PART I.] SXCHAHGC. 

QCOTATIOK. 
Madrid ncrhtt/nm variahU. 

Put lJFrsucs40C£ntim 

Codji pva to - 

Genoa ISl Doll m of Plale ..100 PenMofS} Un 

Lcgbom •■.-••■. ISO Dalkn of Plate . . 100 Peawi of S RialB 

Vi^itt, S90 MHraredii of Plate 1 Ducat Regno 

MietivtMAvm 

AmMtnliB ,,.. Pr Grots Plemiih 1 Duc&t ofEieliuige 

Hunbor^ -..• 90 Grata Flenuah 1 DacatorBitahange 

liiboa HTOBaw 1 Doubtnon of Pl«(e 

LondoD MPBHce StettiBg 1 Dollarof Plate 

Fsrii n Sob Toumois 1 Dollar at Plate 

TABIA XI. I.IBBOH, &C, 

At LMm, He the lovett piece of money is a Rd, valoe J^ Heeling. 

EiCHAHoii are completed ia lUU, aud liiiewiie in Old CiDSadaK 

Btib in Ptstntal ate paid In the cnneiicr of die country, th. half 

cub and baJf paper. The paper ii at a considerable dlKOont. 

1000 ^ii — 1 Hille-retl. 

4O0 Rcii — 1 Old Cnmde. 

QUOTATION. 

LUbnt giva to tunable. cerfain. ' 

Oenoa 746 Rei for 1 Peizoof SJLire 

leghorn «..., 810iteia 1 Peooof 8 Bials ' 

Paiii 4T0 Reii 3 Franci 

Spain fUO Keis 1 Duublooaof plate 

Venice ' 66 Keii 1 Lira Kccoli 

Vieona ■' 960 B<j* 1 Floiin 

Anuterdam 45 Orat* Flenith .■■■! idd Cnuade 

Hambntgh 43 Onti FicBiWi ....loldCrauda 

Ixwdoa $6 Paaca notling ....t.Mille-rMi 

TABLE XII. OXNOA, 

At Gmm tlM bnrat piice of money ii a Dmaritialae^j]^ ttwling. 

Exosanoii are computed in lire, Soldi, and Denan di UtH; oi 

in PeKoi, Soldi, and Deoari di Pexn ; •.11 in cnrrencjri calledjtun 



If D«Mti di Ura 


- 1 Soldi diUr« 


SO Soldi di Lira 


= lUra 


9iLira 


— IPeno 


1« Dmari di F«uo 


_ 1 Soldi diPeao 


tOSoMidiPina 


M iPeno 


4 lire IS Soldi 


_ 1 Crairn of BxAaoge 


10 lire U Soldi 





QUOTATIOK. 

GtKoa gJtM to mrioUr. crrtoin. 

Aogtburg 6t Ssldidilira-'fiit 1 Plorin 

BambDrgb USoldidilira ■••■iMuc 

LeghoiD IH Soldi di lira • • ■ ■ 1 Peno of 8 Ri*li 

NaplM ■■■- 103 8(ddi di lin ••••! DncM Regno 

ViCDiiB SOSoldi di lira ■•■•! Florin 

Amtterdam 8JQratiFleniidi-->-l Pena 

FrBBCo MSoUmFnoci 1 P«ni> 

Uibon TlBReii 1 Peno 

LoodoQ 48PeiioeilariiDg......l PecBO 

Palemo SeOrani ■•" 1 Ura 

Spain 690 HaraTcdltofptaUl Gold Cranni 

Venice SSSoIdi PiccoU ...a Lira 



TABLB XIII. LKaHOEM. 
AtLighm the loweKpirce ottKoejii % Daari, rtlne -J^d. ituVMg. 



II Denwi di Feno 
SO Soldi di Ffbo 

IS Denari di Ura — 1 Soldi di lira 

SO Soldi di Lira c= 1 Xin 

91 lilt, moDeta bnona k 1 Peoo of S Itiali 

■- IPenoofBBiali 



91 Lire, moDeta bnona 
6 lire, moneta longa 

QVOTATIOV. 

Lahemrittuelfnm variai^ ttriam. 

Aiqpbais SMFlocuacarreiitfaT LOOPanMofSRiai*' 

AniMerdan - UOcDb Flendi.... 1, Pono of 8 Kial* 

Prance 104 Suit inFiuu>>**' 1 PeBoafBKiali 

Oenoa 119 Soldi faori baooo 1 Peno of B KUli 

Hamburg 89 GroU Flemub ■ • • • IPunofBKal* 

Lubon -■■•• 853 Rei* IPezntof 8 Rials 

IiOtidoD 54Pciiceite[ling>-" 1 Peuo of B Riali 

Haplet 118 Ducat* Regno ..lOOFeuosaf B Kialt 

Paletmo , llTaii 15 Gran!-"* 1 Peaio of B Riali 

Petenbarg ^....iHBoablai 100 FeiaiM of 8 Rial* 

TABLE XIV, VAPLSB. 
At Ki^Iet tbe loweit [Hcee of ntoBcy it a OnuH, nine ^ iterling. 
EzcniHoai are compnted in DsMti and Qrani di Regno ; or Ib 
Dncal^ Culiid, and Graai. 



PAKT I.] 



lOOiani 
10 CwEui 
lOOGrui 



Napla g<M« M 
Amatcrdam . . ■ 



QVOTATIOIT. 

oaritblt. ccrictn, 

SiGnnX roTtFloria 

BambnTgh ^5 Grani 1 Mare 

Le^iom 110 Ducat* Kegno- •••100 Pcibm 

Spain 85 0nm 1 IMJaiofFUu 

Aeeioeifrtm 

Tnnce H Soli in f mm t Ducat Regno 

aenoa..., lOS Soldi Fnori Banco ..1 Ducat Kegno 

Utbua 670Reii I Ducat Regno 

London 49 Pence tterling .... 1 Ducat Begno 

Venice .•■ B Lite lASoldiPiecoUl Ducat K^io 

TABJ.B XT. TINICB. 

At r<iRC« tiie lowest piece of money is a Deiuni IHccolI, Talne jLd, 

■terling. Mad in bDjmg and leUin^ metchandiK. 

EiCHAHOM ara eompnted tu Lire, Soldi, and Denari Ficcoli; and 

alio in Ducats. 

IS Denari ■- 1 Soldo 

30 Soldi — 1 Lira 

« Lire 4 Soldi = 1 Dncat oTAcconn^ or current 
8 Lin ■■ 1 Dncat ifftttiax 

QUOTATIOX. 
Va^tt gnw ki variatlt. eerlaiii, 

AffiMerdMD 4 Xiie 18 Soldi FIcooU Sn 1 Floiin 

Aogibntg ■> 4IJrel6Soldi Piccoli ..1 Florin 

ConitaoluiDple ■•.. 3 Lire sSoldi ncco1i-...l Fiaitre 

Genoa ...aa Soldi Ficcoli I Lira Fanri Banco 

Haaborfh 4 Ure 6 Soldi Ficcoli ... .1 Marc 

Legbom II Lire IB Soldi Ficcoli ..IPeno 

London >>.-<$6Lire Flocoli £l iterling 

Napl 9 lire IS Soldi Ficcoli ••! Ducat Kegno 

Ttenu 4Iire8SolAnccoH....lFkrin 

. TABI.E 3CTI, COKftTAMTIXOPKI. 
At CoaHaMmifle the lowest [Mcee of owne j ii a Mmgar, nine j^ 

SieBAWaii are oonpnled in PSaMtel, ParMi and Aipeit. 
4 Hangan >* 1 Aiper 

SAipeia — 1 Para 

40 Parai ^ 1 Piaitre or Dollar 

ItO Aipen = 1 Piaitra tn Dollar 



QUOTATION. 

CmttaKtii'iifle giati ta vatiabU. certein. 

Anuteiduii ...•.< ■•65 Fanu ...... ...for 1 FtoiiacDmnt 

Oeooa , . < • . U Faiu • • • • ■ l Ijra Fuoti Banco 

Leghorn 145Pani 1 PenoofSRUIi 

Loadon 11 Piaatrei ...... ^1 H«rliag 

Puii SOO Piattrc* 300 Fnmci 

Venice 360 Poru 1 Sequin of tS lire 

Vienna 50 Fuss ..-■ lF]ona 

RtctitafTon 

Uambnrgh • . . .^ 85 Oroti Ptemiih .... 1 Piaslre 



TABLBXVTI. XABT-IKDIA 8ETTLEH8VTS AVD CANTON, 

1. At Bengid, aeeoanu are kept in imBginar; Uoloi, called Cturent 

Rupees, AiiniUj and Fice, 

13 Current ?ice = 1 Current Anna 

16 Current Annas =^ 1 Cuirent Ropee 

100 Sicca Rupees ^ llA Cnirent Bnpen - 

Alt real specie muit bareduced to this currency, before anj sum 

can be entered iulo booka of accounts. , 

3. At MaAtas, accounts are kept in Star Pagodas, Fanami, and Caili> 

BO Caih uB I Fannm 

From 4« 10 46 ?anam> «■ 1 Star Pagoda 

Cuh pieces are smaiJ copper coins struck in Eugland, and lent to 

Madras for general circiilalian. TbeTalue is marked u pan each ;jece. 

The European merchsuli at Madras keep their account! at It Fanami 

Ibe Rupee, and VI Fanams the Star Pagoda ; and the HatiTC* at 13 

Fanans 60 Oath the Rupee, and 44 Faaami 50 Calh the Star Pagoda, 

3. Al BBmiay, aocouati are kept in Rupees, Qaartars, and Rdl. 

100 Reii =3 1 Quarter 

4 Quarten ^ 1 Rupee 

The Coin* real and inuitiiiiary are vaiioua at Bomhaj,but Account* 

■ue confined to those above specified. • 

4> At Caiton iher«isbut one pieee of Coin, made of base meiajcalted 

a Cnh. It ts Dsed to pay coolies, labourers, and (or small pajnient* 

10 Cash = 1 Candarine 

10 Candarine a^ 1 Mace 

10 Maces ^ I Tale 

S Tale* _ ^1 slelling 

TABLI XVIII. 

At Ne» Yarlt, FhHadtlpUa, &c. ExCH« 



PiKT t.} EXQHAMOI. 

10 Cents ^ 1 DliM 

10 Dinet or 100 Cenla = 1 Dollar 

IB Fence eurrnie; >> 1 Sliilling cdtiency 

SO ^Uliagi enireney =1 1 Pound ciunney 

QUOTATIOD. 

Ntv York giva fa turiaUr* eertain. 

Amiterdsai 19 Cent! for 1 Oaildcr 

Bremen 78 Ceiih 1 Rix-dolUi 

Hambnrgh 3.t Cenu 1 Hare 

London ^111 cuircnc; ^100 Mt ling 

Hectiteifrem 

Pari SFrano SO Com 1 Dollar 

Phiiadilfhiti pva to 

Anulrrdav 43 Cniti for 1 Guilder 

Hanburgh 35 Centt 1 Uare 

lUctivafivm t. d. 

LoadoD--. 4 6 ilerUog at par,,....] Dtdlat 

JinJlrmorf gtvet to 

Amtterdam 40 Cenli for 1 Guilder 

Hambargh 33Cenu 1 Mare 

London 101 CenU 4*. 6d, iteitiui. 



QUOTATiow, or Uoi/d"* Litt, Sept. 23, 1819. 

LundoR rectivttfram variable. ciTtatH. 

Amiterdam 37 StiOt^ XO fralt FUxiiA. . lot £1 Utrtiiif 

BoliecdaB IL Fiarim lO Slictri curreU £l ttrrB»e 

Ba'tabiugh 54 ^illingt 10 OntU FItmuh ■ ■ • .£1 KtrUng 

Parif — .H Fnma 70 Ccnli £1 iUr%g 

Venice • iS Lire f iceoli £t tta^ig 

Dublin p{ perceuL m. ^109} Iriih for ^100 «e«v 

Lmdon giva to 

Oenoa 47 Ptnt* ilerling IPauifStLir* 

Leghorn Sl| Pnm (Mrlnif 1 Pem ^ 8 Jllall 

Naples 49 Pence Herln^ ...... •••■•il DkcoI A^pw 

Liibon SBJ Pence KerlifV iMilU-Btit 

Madrid 3S| Pout ttttUag ', ] DtUari^Ptgla 



IfiS .zscaAKaE. 

TabU XX. 

Theiotrhnia SorofEnhange EwtHCcn Limdan mi the following place* 

in Llogd'tljal; calcnlalsdiwconlmg lotheltfiatr^dalkmioreBCh 

reipecUVeplue,bjcoi]ipannj^IdwithGDld,andSilfBr<uch Silver. 

Gold. SUtet. valut. 

Amnerdam cnr.37ib. 4-9d. PlnnyiiSB)!], id. Flemiih — ^l sierling 

AuiMeidaniBaak 

Agio4i>erc«iH.39ih.ll'6dFlamithj369h,r-9d. Flemiahs^I iterltag 
RoRcTdBmcnr. 11 Vlarioi4'5Suv.ill FJoriiu 8-3 Stir. =x£l itttrliug 
HmmbarghBsBkMlfaJ-Ad.FlaniuhiaSiL, Id. Flemyi =^l iterliug 
Pani,01dCraiuS5L<T.9ioLlldeB.itJ Ur. L vtl.9 dcaam£l tcrliug 
PBrU^NewC«^95LiT,10«>L6dea.i2SUv.05«l.9id«D.=^t uerliog 
Pari) 33Francs31Ceiit9;34Franc373Ce[ici.a»;^l ilerling 

Genoa 4yMP«ce»tarlbgj« Pouce MBrimf —Jnf^?^, 

Leghorn 49-0? Penoe.terl.; 46-«7 Pence sterl. =|of^'^ 

Naplei 43-57 Penoo itetl.; 43'i Puce iterl. —iDae.ReaDo 

Lisbon fi7-4 Pence .terl.; 69'4 Pc.ieo iterl. =1 Mille-Rei. 

MadridStCadia 37-3 Pence sterl i 39*3 Pence aterl, «IDa1.afPlai» 
Veuics 46-88 LirePiccoli;4T'S Lire Piccall =^l Merling 

Table XXI. 

wiogplacei 

ompariag Oold witli &uld, and Silver with SitvBt. 

Olid. Silver. mlue, 

Iih. 4(1. FtevMb iSSah. 7{d. tlamiib =£1 iterting 
Amaterdun Bank 

Agiotpeic«it.9Mi.l04dFteiiilahiS7ih. 1-Td. Flemishs^ift •terlioj 
Botterdun cor. Jl FlarinilStirer>;tl Floriiu 14 StiT. n-^l iteriina 
HaniborghBaDk34th.f4d.7lemiih;35>h. Id. Flemish =^1 iterling 
PariiiQUCainB 95 Lii. 9 >i>i.9 d«n.;» Li*. 9 aul. 9 den.»f I (Cerlmg 
Parii,NewCoinfISLii1lKiL6-*den)S5Li».3io!.7{den,=i^I iterling 
Paria ISFrulCiSeCenttilt F[anciE7Ceati.vi£l ilcrling 

Genoa 44'5«P««»itetl.i45-8S Fence nsrl. <-=lFei.SlUre 

Le^om 49'05Pence»Wri.j4«-5TP«iiwiatBrl. — j'J'^'^j"^ 

Naplaa it:. Fenf«iterl.;41-a9 Pence iterl. =lDacRerno 

ZJiboD Ce'A.P«ace>terl,;.68'4 Peiuie.>terL — iMiUc-Reii 

Madrid kCadiiSS^ Paiica Keil. ;39. Peu^s ttatl- =>1Dol.af Plate 
- Tenica 4S38]jrBpicco1ii48 9 Lite Piccoli s>^l aterllng 

Froit the two pieceiJiig tablet it appear) that the par in gold gene- 
rally variei fiom that in iilrer, and in loine placca Ibe dffliirence is 
coniiderablc ; but cfae auiyi do not differ eaiealiall; froin tJie Mint 
legnlationi. The tDmntrciil far b the cuiaparali*e ralue of the Coipi 
of diffeteiaeoaiitrie], accacdiag to thcii wdght, Sneneii, and the mar- 
ket price or the uetalt of which the^ are cuDipotei). If a mtn of 
laaas; in tha catraac; of anj Mate will bur a pound of ballion iu tbe 
market ofthat ilste, and alio purcliais a bill for aaojn of Engliiocor- 
rencj, which, currencr t>i. bill, wnuld buy a pwnd of buliioa of tlw 
tame (tandard in the Engluh market, a camplet« commercial par «f 
eiohange iieatabUthed between the two r 
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BDLES 70B CALCDLATINO WHAT gVAMTlTT OFTUE 
MONET OF ONE COUNTRY WILL BB EQUAL TO A 
GIVKN QDANTITT OF THE MONBY OP ANOTHER, 
ACCOBDtKO TO A OIVKN. CODRSK OF EXCHANGE. 

CLASS I. 

PlaeegwAUh give the uncertciu price of exchange for 

the pnmd iterling. 
These aie Hauburoh, Amsterdam, Swkhbm, 
Dantzic, Vienna, Venice, Francs, &c. 

Propotiiun I. To reduce the currtHoy oj any ttt^ 
into bank or exchange money, and the contrary. 

Rale. As 100, with the agio added to it, ia to 100* 
so is tiuy giveD Bum current to its value in foank-moiiey. 
And, As 100 is to 100 with the agio added to it, so is 
■By givcB sum of baok-mone; to its value current. 

Hotr. Tbe eicbinge iiaJwajaiuppoMdtobeniRdembanknioDqr, 
and, tfaerefore, ihe CDrrencjt of Boy 9ta(e or kingdom, wbicb uiei thii 
dcuumiuition of money, miiit alwayi be reduced to twnfcmone; be- 
fcte esGlisBge coDbenuje. 

Prop. JI. Given the eovne of exchange ietween Great 
Britain and any foreign country, city, ifc. which t*- ' 
change* for the paund tttrling, to change any given 
yaantity of tttrting money into the money oJ that 
e4>vntry, tfc. 

Rule. As iCl. sterling is to tbe given course of ex- 
change, so is tbe given sum, in sterling money, to its cor- 
responding value in foreign money. 

Kote. Whenever the Gist term of a atitiog is I, asin this piopoti- 
tioa, (be woik miy be pcrfotrued bj Practice, 

Prop, III. Given the course of exchange to or from 
amy Jareign country, city, Sfc- which exchangee with ' 
Great Britain for the pound tterling, to change any 
given quantity/ of tueh foreign money into tterling money. 

Rule. As the course ot exchange is to :£l. sterling, 
so is the^iven sum, in foreign money, to its correspond. 
' ing value in sterling money. 



Placet which give the certain ^ecits of their money for 
m UHcertain number of pence ittrling. 
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These are Russia, Spaik, Portugal, Italy, &c. 
and almost every otber place in ihe world, with which 
exchanges are made, except those already meationed in - 
. Class I. aod tliose which belong to Class III. 

Prop. IV. Given the course of exchange betpecn 
Great Britain and any foreign countri/, city, Sjc. which 
txchangetfor any number of pence sterling, to ehangK 
any quantity of iterling money into the money of that 
tfuntry, Sfc. 

Rule. As Ihe number of pence sterUng, coDtaioed in 
the course of eschange, is to the integer of foreigamMiey, 
BO is the given sum, in sterling money, to its correa- 
ponding value in foreign money. 

Prop, V. Given the course of exchange between Great 
Britain and a'Ay foreign country, city, S;c. which ex- 
changes for any number of pence sterling, to change am/ 
quantity of such foreign money into sterling. 

Rule. As the integer of foreign money is to the ntim- 
1>erof pence contained in the course of exchange, so is 
the given quantity of foreign money to its corresponding 
value in sleiling money. 

CLASS in. , 

Placet which exchange with Great Britain at m 
advanced rate per cent. 

Theeeare the Isles of Man and Ireland, the West- 
India Islands, and Part of North America. 

Prop. VI. Given the course of exchange betmeen Great 

Britain and any place which gives a variable turn of 

money, more than lOOl.fer 100/. sterling, to change am/ 

qutmtity of sterling money into the currency of that 

.flace. 

Rule. ' As lOOl. sterling is to 100/. with Ihe course of 
exchange per cent, added tu it, s^ is the given sterling 
money to the currency required. 

Note. In tlui sod ihe fbllawiiig rule, by (be ciiiine of exchange mitt 
be underetoutl Uic eiceu of llie cuirEiicj aboTC lOOL Thus, if lOOI. 
■tFrling be wuctli tlUl. cutceiicy, the eichoiige U at 10 per cent. 

Thisexceu, wereit auiluirued by cwion, might be ciJIed tlwYM. 
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I^itf. VII, Qivem the eonrte of aehtnge between 
Great Britain and any place which give* a variaUe mm 
a/numei/, more thmn lOOl.for lOOL tterUmg, to change 
any quantity of the currency of that piaee into sterling 
Mcmey. 

Rule. As 100/. with the course of exchange per cent, 
added to it, is to 160/. so is the given currency to the 
-sterliug required. 

or THB 6AIH on LOSS PBR CEKT Br THB BISIKG OR 

lALLiHO or TUB couusE or exchahoe. 

Prop. VlII. To determine the gain or lo»i per etnt, 

hu the different counes of exchange with placet that tx- 

change by the pound sterling, or withplacet that exchange 

/or a variable numbtr a/ pence tterling. 

Rule. If the gain or loM per cent, be ctmsidered with 
respect to the par of exchange, say. As the par of ex- 
change is to 100/. >o is the given eowrte of exchwige to 
a fourth number ; which, if greater Ihsa 100/. the excess 
. will be the gun ; but, if less than 100/. the defect will 
foe the loss per cent. — But, if the gain or lou per cent, 
be considered with respect to any other eonrte of e»- 
change, say, As the given courie of exchange is to 100/. 
so b the proposed eomrte of exchange to a fourth num- 
ber ; which, if greater than 100/. the excess will be the 
gain; but, if less than 100/. the defect will be the loss 
percent. 
See Prop. 2, in Loit and Gain. 

Exampktto Propoution I. {Tablet VIII. and XV.) ' 
(1. ) A raeichant at Amtterdant is possessed of 3750 
guilders 10 stivers currency, which he wishes to turn into' 
bank monejf, the agio at 4} per cent,, what wiU be tb^ 
value in guilders bank ? 

)0^ : 100 :: S75ai;> lO^. : 3593g- 5*. la^pta\..9Kiwet. 

(2.) If the agio between tiie current and bauk-moniey 

- of Holland be 4i per cent, how many guilders current 

wHl be equfd to 3^83 guilckrs & stivers 1944f p«i>>)iog»- 

iMMkl 

100 i 104{ :; 3S93g. Ss. IS^^p- : 3730^. lOi.aiuver. ' 
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(8.) ChaD|$e 577 guilders 14 stivera curreot money into 
-florins bank, agiu 5) per cent. 

<4. ) Change 76i> guilders fl stivers bank into current, 
«gioS| percent 

(6.) In 767P guilders 15 stivers current, how nHUijr 
lix-dollars baiik, syio 4J per cent. 1 ' 

IS.) If the agidbetueeu tlie current and bank>mofic; 
lollaod be 25 per cent., hovr many pounds Flemish 
bank will be equal to 7D7I. Flemish current 1 

(7.) The agio of Venice is 20 per cent., Itow lanch 
uurrent money of Venice will be equal to 700 ducats 



Example* to Prop. II. ( Tabh V.) 

(8.) In 127/. 3(. 4(f. sterling, how many Humbttrgk 
narcs, &c. exchange at 32 shillings 4 grots Flemish per 
£. sterling 1 , 

£l : 33i. 4gr. :: ^137 3i. 4d. : «9340| gfula Flemiih:a!4fir* , 
AiL lull. 4 rea.«.lMI maTU 14 soli lub. 4 loi. 

(9.) How many Hamburgh marcs are contained ia 
4461/. 16«. steriing, exchange at 34^'^ shillings Flemisk 
, -per £. sterling ? ' 

<iu.) In 475/. 18*. sterling, how many marcs, Sec. •■• 
change at 36j. 6(i. Ftemish per £. sterling i 

(11.) In 749/. 14*. sterling, how many marcs baak, 
exchange at 35 shill. 1 grot Flemish per £, sterling T 

(12. ) In 7541. 18«. 9d. sterling;, how many rix-dollars 
cnrrenl, exchange at M shill. U^ grots Flemish per ^, 
clerling, agio 18| per cent. 1* . * 

(TabhVlU.) 

(13.) in pay 767/. 18s. Id. in London, what must I 
(traw niy bill for on Amsterdam, eicliange at I/. 15*. fhf. 
flemish per £. sterling I 

(14.) If I pay in London 7&4/. Ilf. 9d. sterling, bow 
wianj guilders, &c. may 1 draw fur at AmUerdm, es- 
cbange at 34 shilL 4^ grots per £. sterliog I 
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(16.) lu 479/. 14i. sterling. Low luanj' rix-dol!ar» eur- 
reMt, agio 4^, and exchange at 34«. lid. per j£, sterltog ! 

{Table II.) 

<10.) In 547/. 19«. lOtf, sterling, how maoj' copper 
iaUwaoi Sweden, exchaage at 47^ copper d<ilUrs per lE. 
sterling. 

' (17.) In 3740/. 14>. lOJc/. how many dollars, *c., 
exchange at 48 copper dollars per e. sterling. 

Examples to Prop. III. (TahUV.) 

(18.) Reduce 1541 marcs, 14 sois lub. 4 fen. ha^k- 
money of Hamburgh into sterling, exchange at 32^ sol* 
grus, or shillings Flemish, per £. slertiog 1 

m wU gr. ; R :: 1541ni. lit. l 4f. ; Itti. 3$. U. aluircT. 

(10.) In 1788 rix-doUHrs2Lsol9lub. how many ponnds 
sterling, exchange at 34| sols gros per if. sterling 1 

(20.) In 747 rix dol. 2 marcs, 14 sols lub. how many iC. 
vterting, exchange at 3'2s. 6d. Flemish per £. sterling? 

(21.) lu 743 rix dollars 4 sols gros, agio ISl- per cent, 
exchange at 33«. 9d. Flemi:ih per £. sterling, bow lOaDy 
£. sterling t 

(22.) In 174S marcs 13 sols lub, current, agio 33| 
per cent, and 848 marcs 2 sols gros, ^gio 20 j per cent, 
exchange at 35;. Bd. Flemish per tS. sterling, bow nany 
jg. sterhng! ^ 

(TabkVm.)\ 

(2«v) Remitted from Amttrdam to London a biU.af 
1747/. 14*. 7(/. Flemish, how many pounds sterling is iIm 
sam, exchange at a4i. 7rf. Flemish per £. sterling} 

(24.) What must I draw for at London if 1 pay at 
Rlflterdanh 7-106 guild. 14 sliv. current, agio 5| percent. 
cxdiaoge at 34 aliill. 4 grots per £.. sterling i 

(25.) A merchant remits a bill of exchange fron 
Antwerp to England, when the course is 34«. Sd. Ke- 
^aired the value of 774/. 18t. Flemish at that nXt W 
London ? 

6 ■ ' ■ 



{Tabhll.) 

(26.) In 7123 copper dollars, 14 mastics, how many 
pounds sterling, exchange at 48^ copper dollars per jfc', 
sterling ? 

(27.) Id 6749 silver doll. 1 copper doll. 2 copper 
marks, 3 runslics, how luatiy £. sterling? — Exctiange »t 
48 copper dollars per £. sterling f 

Examplet to Prop. IV. {Table I.] 

(28.) In 747^. 18j. lOd. sterling, how mtuiy rucdollurs 
of Denmark, exchange ut 4Td. sterling per rix-doliarf 



(a».) In 740/. 16f. iterling, bow many rix-dollais, &c. 
exchange at 40 jd. sterling per rix-doUart 

{TabU lit) 

(no.) In 7574/. 1&(. sterling, how many Ruuian 
roubles, &c,, exchange at it. Id. sterling per rouble I 

(31.) Ill 574/. 18s. aterliug, &c. how many roubles, 
excbaoge at is. ilj^d. per rouble ? 

ExampU* to Prop. V. {Table I.) 

(92.) In 3619 rix-dullars, 1 marc, 10|f skilliiigs of 
Denmark, how much sterling money, exchange at 4<</. 
iiterliug per rix-dollar ] 

iHi-dol. : ili. :; 3819 rii-tlo). 1 mure ll^ibill : £lVt It 10 

(3:).) In 9751 rix-dol. 4 ui. 'i skil. Iiotv much sterling, 
«xcbange at 4Sji/. sterling per lix-doUart 

(ro6fcUI.) 

(34.) In 7454 roub. 4 griv. 6 cop. how many £. Ster- 
ling, exchange at 4s. 9i2> per rouble X 

(35.)- la 7479 roubles, bow much Sterling, esctiange 
at 4>. H\d. per rouble I 



CLASS II. (Tabia m. and Vm.) 

In tlie/ollowmg fian^lei, the ruUi btlojiS'ing to ttie propmtiontkifhtrla 

(36.) Tn 47f)9 roub. 44 cop., exchange at 124 copecs 
per lis- dollar cuTrent at Amsterdam, agio 3| percent., 
how much sterling money i — the exchange between Ams- 
terdam and London being 34«. Hd. Flemish per £. eterlinf . 

(3T<] Remitted from London to Ptitrthurg, by the 
way oi Amtterdam, 495/. IT'. Od. sterling, the excbanjK 
between London and Ajusterdam being Ms. tid. per £. 
steriiag, and between Amttrrdam and Peteriburg b'i 
BtiTcrs per rouble ; what ia the value of this remittance 
in roubles, &c.? 

(38.) Received from /jrcAfinff/, per bill ofe.xchange, 
7437 Toub. 5 griv. 24 cop. exchange at 121 Gopecs per 
rix'dollar current of Amtterdam, agio 3j per cent., and 
34«. ^d. Flemish per £. Bterling; what is the value of 
tbUbill? 

{Tabki IV. and mil.) 
.{39.) In 7947 florins of Danlnic, exchange at 270 
groshen per jC. Flemish, and 33f. bd. Flemish per j£. 
sterliog, how much sterling money i 

(40.) In 749/. 17«. 6d. sterling, how miuiy rix-doUan, 
Jkc, exchange at 274 groshen p«i £. Flemish, and 34t. Bd. . 
per £. Bterbng 1 

(41.) In 4795 flor. 24 groshen, bow many pounds sterl- 
ing, exchange at 273 groshen per £. Flemish current, 
' agio 3| per hundred guilder^ uid 33f. ^d, Flemish per 
jE. sterliugl 

(TabklX.) 

(42.) In 636 litres Tournoia, 3 sol«, 9^^ deniers, bow 
tpany £. sterliag, exchange at 23 francs 96 cents* per 
jE. sterling? 

(43.) Bongbt wine of a merchant at Bordeaiue to the 
amount of 67475 livros R sols ; for what sterliag money 
must the merchant draw his bill, exchange at 24 livrea 
14 sols per £. sterling! 

• London fornwrlT eichaiigtd wiili Paris by gi»ing un uiKeftBin 
namber of shilliugs n'nci pence for llie •cu of 3 litiej. "llie livre i) srtU 
retwiied iu Uojd't list; but ihe FiCDch geiicrslly nc>>oa iu ffaiwt 



190 BXCHAWa E. 

(44.) A tnll ofl6&L 16*. Od. is remitted to Pgrit by 

a merchaot in Ltmdon ; what is tbe value ill fraaca and 
cents, exchange at S3 ftaocB 45 centa per £. Bterliiig? 

(4&i) A gentleDian (on his travek) received at Paris 
374B crowns, 2 livres, ID sob, for a bill of exchange, 
the value whereof id England was 483/. 14*. 9d. What 
was the course of exchange between England and 
FraneeT that is, how many francs and cents were given 
lor iCl sterlbg t 

{TabU X.) 

(46.) In 740/. 18i. sterling, bow many piastres, or 
pieces of eight, At Madrid, eschange at 46g(^ sterling 
jjKr piastre / 

(47-) In 1347 piastres, 2 rials, 24 maravedies, of Ma- 
drid, bow much sterling, exchange at 4'7jtf, per piastre} 

(48.) In 9949 rials (u plate, how many £, sterUag, ex- 
change at 43J(f. per piastre? 

(4S.) Bought xaisins of a merchant at Malaga to the 
amount of 7649 rials Veillon ; for what sterling money 
must the merchant draw his bill, exchange at 41jrf. per 
IMutreT 

{Table \1.) 

(60.J In 7434 cruflades 347 reis, bow many £, steriing 
' exchange at e6<f. per mille-reisl 

(51.) A merchant at Z.Mfrim remits to London 47&0 
mille-reis 290 reis, exchange at 64^. per mille-rcia; 
bow much sterling must be paid in London for this re- 
mittance T 

(52.) If a bill of 1788/. I7t. sterimg be drawn upon 
London, what is tbe value at Oporto in mille-reis, ex- 
change at ee^d. per mille-reis ? 

(5a.J If 2000 mille-reis were paid. at LUhon for a bill 
upon London of 686/. 13«. 4d., what was tbe course of 
exchange t 

(TabktXn.andXm.) 

(54.) How much sterling money may a penon receive 
in London, if he pays in Genoa 947 pezzos, exchange at 
b9id. per pezio? 



(55.) London is indebted ta.Genoa 1749/. t7«.6tf., for 
tow many pezzos may Gtnoa draw on Lcm&n, the ex- 
chuge at Vl^d. per puzo 1 

(56.) Id 747/. IQ*. 4d. atetUag, how many pezzos of 
Lfghorn, eschaage at 4ejrf. per pezzo ? 

(57.} Loudon ie indebted to Leghorn 7430 pezzos, or 
inastrea, ti aobli, 3 denari; what aterliog inoDey stands 
as as equi]P4)ept U the London merchant':* books, the 
exchange being 48g(/. per piastre? 

(68.) A bill of 574/. l&s. is remitted to Lt^hom, to 
be paid inptWre* of lires each, exchange at bAd. per 
piastre ; how fflimy will be received ? 



^ampha to Prop. VI. 

(60.) Zoiirfon remits to Ireland b^Al. \ha. sterling, 
b«w much cun»noy of Inland must be received, ex- 
jsbange at 7/. 10s. per Qent. 1 

lOOL : 1071. tOi. : : S74l. 15a. : 617. ITs. 1^. kDaner. 

(60.) The value of 694/. I8i. 6^. sterling is required 
in Irith currency, exchange at £6^ per cent, ? 

(61.) LoRt&in remves a bill of exchange from ^orfA 
Carolina for 017/. 1&«. sterling; for how much currency 
was London indebted, exchange at'70 per cent.? 

Exampkt to Prop. VII. 

(02.) Dublin draws upon London for 870/. 9s. Sid. 
, /riiA, exchange at llg per cent. How much muat Lon- 
don pay DiMin to dindiarge the bill ? 

Illf : 100!. :: 8T9I. 6>. fi^d. : 7871. 15iAi'>'- 

(03.) What must be paid in London for a reroittaiice 
of 6747/. 14*. Irith, exchange at 11^ p« ceat.1 

(64.) Jonmio" remits to London 476/. 14«. lod, cur- 
rency, what sterling money must be received £)r it, ex- 
change bemg at £136 currency for £100 sterlingl 



CLASS ti. extrciting the 0th and ^th PTopoHtioni. 

(6&.] A merchant in London consigriB to bisector b 
Jamaica goods amounting to 734/. 14*. Qd. sterling, 
which are sold for 900/. currency ; what sterling ought 
the factor to remit, after deducting 6 per cent, for his 
COmniissioD and charge ; and whether does the mer- 
chant gain or lose, and how much ; the exchange being 
lit 25 per cent. I 

(68.) My tactor at Barhadoet bought goods for me to 
the amount of 71&0/. 149. currency; what is the value in 
Gterb'ng money, allowing the factor 1\ per cent, for com- 
mission, the exchange being at 35 per cent i 

(67.) A merchant at Boiton stands indebted to his 
correspondent in London 7549/. 18s. 4d. currency; what 
sterling sum stands as an equivalent in the London mer> 
chant's books, exchange at 67 per cent.? 

(66.) Sold sugar in London for my employer in Ja. 
inaica to the amount of 1767/. sterling; what currency 
ought 1 to remit, after deductii^ 21 per cent, for com. 
mission, the exchange between London and Jamaica be> 
ing ^157 currency for ;flOO sterling? 

Exampkt to Prop. VIIL 

(69.) £iO]idMi draws upon Ho/Zanc/ for a sum of money 
when the exchange is at 35*. 6d, Flemish per if. sterling, 
and afterwards draws again when the exchange is at 
84*. ad. What does London lose or gain per cent, by 
this negociation when compared with the former? 

SSi. 6tl. : 1001. :: S4i. 6d. : 971. 3>. 7)^. 
Then IDOL— 9TI. Si. 1f]d.=tl. 16i. 4^ Ion per cent. 

(70.) London draws upon Aauterdam for a sum of 
money when the exchange is at 34*. 6d. Flemish per £. 
Sterling, and afterwards draws again whep the exchaoge 
is at 35*. Od. How much does London gain or lose per 
cent, by this transaction, when compared with the for- 
ner? 

S4l 6i). 1 lOffl. : : 35). 6d. I 1091. 17*. ll]jt<l. 

Tkan loal. IT*. 11^.—100=3L IT;, llUfd. giin per cent. 
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(71>) If the par of exchange between London and 
Amtttrdim be * 37 j«. Flemish per £. aterling, what does 
London gaiu or lose per ceot. by drawing billB upon 
Hotiamd at 33*. 4d. Flemish per. £. sterling. 

(72.) Suppose. I,9fidpii exchanges with Holland vrhen 
the course of exchange is at 35*. 6d. per £. sterling, 
what will be the gain or loss per cent, to London, ad- 
initting the par of exchange to be 33*. 4d. per £. sterlingT 

(73.) A bill of exchange was drawn upon Amttfrdatn 
when the course of exchange was 34*. 3tf. Flemish per 
£. sterling; and, sometime after, another was drawn, 
when the course of exchange was 33*. Bd. Flemish per 
tB. sterling; what vras guntd or lost per cent, by Uiis 
negociation when compared with the former! 



(74.) If the par of exchange between London and 
Portugal be 6*. 1\d. steiliug per mille-reis, what is 
gained or lost per cent, in London, when the course of 
exchange is 6s. 2^. per mille-reis t 

(75.) Suppose London exchanges with Portugal for a 
nille-reia at 5*. 6d. sterling, and afterwards at 5*- 1 1(/. — 
What ia gained or tost per cent, by the latter negociatioo, 
when t compared with the former 1 

(76.) Suppose the course of exchange between London 
and Madrid to be 4lid. sterling per piastre, at which 
time a bill of exchunge is drawn by London ; what would 
have beeiJ the gain or ioss per cent, to London, had the 
bill been drawn wlie^ ihe exchange was at b3{d. sterling 
per piastre, bj comparing the latter negociation with the 
former t 

AKHITRATION OF EXCHAVOE. 

D^nition. By Arbitration, or the comparison of 
exchange, is to be understood a method of remitting to,- 
or drawing upon, foreign places in such a muuer as 
shall be most advEuitageons to the merchant. 



IH glirtlB ARBITRjlTIOir OF nCCIfAKOK. 

I. Simple ArWriOien. 

DeJmiHm, Wben the ekchsnges anWDg tfaiee pUcet 
only are conectaed, it is mlled ^agiU Arbitndie^ and 
the •rMniteiJ price is such & rata of escbswe beteten 
two of die pkiG«s u bWU be ia pvop^timi «iui tke ratM 
assigiwd bctwmi eavh of tbom and a ttiinl. 

Note. All quetCiona in ^mple arbitntion may be iDlTed with a 
bill* cnwdtialioB by toe or more iMtiQgs m (be cHrect or nxne 
tula vf Ai*(L — If s gun or Ion per csot K maid [!■■<. after job btnt 
taahii die piapoitiosiil eiin or Idu by the rule of Ibiee, Ibe «in ar 
lou per cenl. b; a vnniCion of excliange, mftj be found by Prgputi- 

ooii, bnkwage, &C. »■ eoiuiilrrHl. tha wietal aHafranaH ta be Bade 
for theie porpoKi aiuit be calcalUed bj Ibt rukea of inlaot,' eom- 

mittloii, brokerage, &c, previous to tbe uperstioD for tbe gain oi lou 

II. Compotatd Arbitration of Exchange, called by Mn-* 
chants, The Chain RuU o/Thrie. 

jkfiKJtian. ConyMnmd ArhUratiau has rcapect to iW 
exchaDges of four or more countries, or cities, and its 
utility cousiBts in ^eoverias the best aid ntost advan- 
tageous method of aegoq^og exehaages with difescnl 



PrAfotitiam. To determine whether a direct o* «r- 
cu&u- exchange, will be prtfa-abkt havimg thteotarte ^ 
finhoage betaeen teveraipiacet given, 

Riilet HstiBgRKh the several courses of exchsnge 
iato nttteedenta and e»n»eqiientt : p)ace the antecedettta 
in oiw ctrfmaa, aod the comeqvetttt ia another, to the 
right-hand of tbe antecedents, in such a manner tint 
the first conieqvent may be of the same name and 
deRominatioD as the second antecedent, and the second 
eonKftunt as tbe third anleeedant, &c. tbrangb the 
whole. Tlteii multiplT) all tbe antecedeatt togetbe> Cm 
a dnoM, asd all the eouMaventt togcthef to* a divi- 
dend ; the qatftieM prodaoed from tbie divisor and dni- 
' dend vill be the value of tbe sum required. . Then calcu- 
late tbe value of the muu by the (Wect exchange or by 
any other circular exchange; and by ««Diparing tbcwa 
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values togetkcr, nty be Men whfaih will be the voet 

advantageous. 

Note 1. By thli rale »ta weiefirt, mwinres, &e. of diArent coun- 
Irica may ke sonpved. tf an aJlowuice for comnmuon, Brc. » n be 
Bade from plKe to pJa«k the natt cottaln mediod wdl ba ta tad tin 
Talue of the mm, it each place, by tbe tale of thiee, nd daduct Ibe 
eomaunioD thererrom u ^ou proceed. 

3. Tbe wor^ mav ■Hmetimei be shortened by lubtraeting the sum 
of the Ic^arilbini of the aDteuUeKt* frantbe anoi of the Jogaritbm] of , 
tbe GoueqaaDti. The remaiader will be the logarittam of tbe aofwti. 

Esamfka In Stable Arbitration, 

(W.) When London enchanges with Pari* at £l Bttr- 
fing for 3S Irancs 46 cents, and Witb Amitardam at 
sei. 4^. Flemish per £. sterling ; what ought the course 
of exchange to be between ParU and Amtttrdam, that a 
Eserchaat in London may Tcmit a Bnin of money to Am- 
gterdatn by way of Paris, instead of remitting immedi- 
ately Atim London thither, without loss ; the exchange 
between ParU aod Amiterdam being 3 francs for a cer- 
tun number of Flemish pence ? 

taa. iffa. : SCa. 4d. flemUb t: Sfr. : 55 penoe 6 ^tt. 
Tbaiefbie the coune of eubaagc between Parii sad Aautardkm ' 
oa^l ta beats IiaiicalM 5S pencBe^nHi Fleautta. 

'. (78.) If Amtterdam exchanges with London at 33<. id. 
per M, sterling, and witb litbon at b\\d. Flemish for tbe 
cnuade of400reis, how ought the exchange to go be- 
tween London and Litbon 9 

(70.) A merchant of Amtterdian orders his factor at 
Ifindon to remit to his correspondent at Paris at .£ 1 sterl. 
■ng for 23 francs *, and to draw upon Rotlerdam for the 
value at Sit. Flemish per iS. sterling; bat, when the order 
iameto hand, the excnange waa on Potm at 24 francs per 
£. slerlmg. At what rate of exchan^ ought the factor 



" Fnmet formert; exchanged with England by giving I crowb fur 
a variable nnnber of pance En^iih t now the Knnch give 39 or » 
franca, and a nriible nnnibar of eenta for 11. AeiliDg; See tn« 
QiraT4TM>ji to Table IX. 
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tu draw UpoB Rotttfdam to execute his orders without 
loss to his employer. 

(80.) A factor in London ia ordered to remit to Fe- 
nict at 50(2. per ducat, and to draw for the value upon 
Madrid at 42d, per dollar ; hut, on receipt of the order, 
bills upon yenice were at &3^. At what rate must he 
draw uponi^atK to compeasate this loss ? 

CLASS II. 

' - (81.) A merchant at London is desirous of transfer- 
iag a sum of money to Amtta-dam in the most advan- 
tageous manner, either directly to Atruttrdam, or through 
Parit, at a time when the course of exchange between 
tiondon and Anuttrdam is 34*. bd. per £, sterling, and 
between London and ParU Z\\d. sterling per crown t— 
by, advice he finds the course of exchange between Pari* 
and Amtterdam (o be b^d. Flemish per crown, upon 
which he remits directly to Anuttrdam, and draws for 
the \alue upon ParU. What does he ^in per cent, by 
these means ; and what would he have lost per cent, bad 
he remitted the money to Ainaterdaiit by way of Parity 
and then drawn upon Amtterdam for the value, suppos- 
ing he had received no advice of the course of exchange 
between Pari* and Aauterdam ? 

(82.] A Spanish merchant ordered his foctor in Lim* 
do» to remit the value of IKM) ducats to Venice, at 501(2. 
per ducat, and to (huw upon him at Madrid for Me 
value at 4ld. per piastre. When the order arrived, the 
exchange at Venice was b\d. per ducat, and at ^jpoin at 
42}(^, per piastre ; whether did the merchant g^n or lose 
by this negociatlon 1 

(83.) A merchant in London remitted to Anuttrdant 
500/. sterling, at the rate of 18</. sterling per guilder ; 
~ his correspondent at Amtlerdam was to remit the same, 
by order, to Bordeaux, at 3 guilders per crown, rebatJng 
J per cent, for his commission ; but, when he received 
this order, the exciiange between AnuterdoM and B^T' 
deaux was at 3^ guilders per croivn. The merchant at 
London, not apprized of thb, drew upon Bordeaux at 
bbd. sterling per crown ; whether did he gain or lose, 
and how much per cent. 1 • 
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- (04.) A merchant at AmtUrdBm wni indebted- to an. 
other at PaH* a bll! of 8000 florins iSmrent, agio 4 per 
cent., and exchange at 90}t(. per ecu of 60 lolt Tmnwit: 
but, when this bill became negociable. the exchange waa 
down at eojrf. per crown, and the agio ndTanced to 6 per 
cent. Did the Paria merchant gain or lose by this turri 
ofnikinT 

Example* in Compound ArUtration. 
(8&.)SoldgoodstoahouseiD^tiulcrdwntotheainount 
of j£824 Flemish, whicb mycoirespondentadviseB mche 
will remit [ but, Bs the exchange on Anuteriam was so 
low as 84*. 4d^ per £. sterling, I have desired him to 
remit it to France at 48d. Flemish per crowa ; thence h« 
orders it to be remitted to Vienna, at 100 crowns for 00 
ducats, thence to Hamburgh, at lOOd. Flemish per 
ducat ; thence to Liihon, at bOd. Flemish per crusade of 
400 reis ; and lastly, from Ltft«R to England at b$. 8d. 
sterling per mille-reis. Whether shall 1 gain or lose by 
the eircalar exchanged 

Sf Iht circular Sxdianp. 

AnMcedenls. CoiuequeiiU. 

4ad. nemijh -• 1 crown, 

100. crovma ■■ O dacati. 

1 doGM ■ ■■ "XM. Fknush. 

SOd. riemidi =» *00 teit ot 1 Ctaitd*. 

1 mille-reii, or 1000 reis =- 6Bd. eterling. 

Bo* mmy poundi slerKng = 8J4L Flemisb. 
2 IDS 

Sf the direct £rcA««rr, 
34*. 40. FUmuh : ^1 itertiai :: d&ti ilea, < jUaO iterUnf. 
Theu dfiOL B*. 4]d.-^£48O=^80l 6*. 4^. ad^antBge hy the drcuUi - 
ex<Ji*nge. 

. {8e.> A banker in Patit remits tb his fhctor at Am- 
•brrfOM, 23641 franca lb cents, first to London at 24 
francs per f . sterling ; thence -to Rome, at 05lf. per ataiupt 
crown ; thence to Venice, at 100 sumpt crowns for 142 
dAcata bank ; theM» to I^^Aoni, at 10& ducats bank for 
100 piastres ; and from Leghorn to Amiterdam, at 87<ti 
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FteiQuh per piastre. Haw many guUdera bank will be 
received at Amtterdam, and what will the banker ^n, 
suppoaiog the direct exchange between Parr* and Am- 
tttrdam to be 6 1 grota Flemish for 3 francs t 

(67.) A merchant in LofufoN is deairouB to remit jC7W 
■terliDg to GaUM. He can remit by way of Parit, at 
bed. per ecu ; theace to Fcfltce.-at 100 crowns for 00 
ducats bank ; thence to Rome, at 140 ducats baak for 
100 stampt crowna ; and from Rome to Genoa, at lift 
Btampt crovina for 125 pezcos. — He can likewise remit 
by way of Amiterdam, at 33«. Flemish per ;£. sterling : 
theuce to Frankfort, at 2 ris-doUarB for Ifl*. Flemish ; 
thence to Venice, at 12 ducats for 1 1 rix-dollars ; thence 
to Rome, &c. as above. How many pezsos by eaiA of 
these methods will the merchant have for his money, 
and which method will be the more advantageous T 



(88.) A merchant in London baa credit at Leghorn, 
for 7547 piastres, whence he receives advice that a re< 
mittante can be made at 52</, per piastre. The merchant 
upon this orders them to be remitted to Venice, at 0& 
piastres for LOO ducats bank; thence to Cadiz, at 3&1 
maiavedis per ducat [ thence to ZJabon, at 631 reis per 
piastre ; thence to Ameterdam, at 60if. Flemish per cru- 
sade; thence to Parte, at bOd. Flemish per ecu; and 
lastly from Parii to London, at 3\{d. per crown'. What 
ought to be the arbitnted price between London and 
Lfghorn; whether will the merchant gain or lose, and 
fauw much per cent, by the circular ex chauge 1 

(60.) I have ordered my Victor at Amtterdam to re- 
mit nbiL 1 b*. Flemish (the exchange between London _ 
and Amtltrdam being 34«. id. Flemish per £. sterling) 
to France at bid. Flemish per ecu; thence to Venice at 
100 crowns for 66 ducats bank ; thence to Httmha-gk, 
at iQOd. Flemuh per ducat ; thence to Pertngai, at 
45(2. Flemish per crusade; and thence to henaon, at 
03^. per mille-reis. How much aterUng money ought I 
lorec'tive, allowing my foctor^ percent, forcommission 
at each piece ; and whether will be the more advan- 
tageous—the circular or the direct exchange t 
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(90.) If lOOlb. weight of Enghmd make 8Alb. at 
Rouen, 78lb. at Routn U41b. at Lyo%$, S9lb. at lafoms 
93lb. at Gmeva, 721b. at Geneva lOOlb. at Maruilies, 
1211b. at ManeiUei lOOlb. at Hamburgh, loalb. at 
HambM-gh lOllb. at Fartt.-'Wbat is the difference be., 
tween the weight of a pound M London aud Pant? 

INVOLUTION. 

Definition 1. TVhen anif givtn numbtr is multiplied 
b; itselfand that product by tbe same number, and'sooa 
to any assigned number of product», the process ia called 
InvobUion, or the involviog a number to any assigned 
power. 

3. Thegiveu number is called the root, or first power; 
the first power multiplied by itself f^vea tlie secoiid power, 

. or square ; the second power multiplied by Ihe first, gives 
the third power, or cube ; the third power multiplied by 
the first, gives the fourth power, or biquadrate, &c. 

8. The numbtr denoling the power 'uc»Med the index, 
or exponmt, of that power. ' Thus, if a number is to be 
involved to the fourtn power, then 4 is the index of the 
power. 

4. Power* are generally denoted by writing the expo- 
nent over Ihe first. Thus the square of 205 is written 
S06l*, theculw 205^*; also the fourth power of 705 X 
fl'15 may be expressed thus, 705x0" 16^, &c. 

Kole 1. A goiend mle foe Ihe mcl 
cuuoined in iho 3rf d^itim. A inea 
bower by a conliiiual niultiplic»lioiiof ka ieiu»iii <> ■■miiii m—it i. 

PrOpetition. To find the potner oj any vimber, abote 
the enh, wUhont finding all the intermediate power*. 

Rule. Find, by Ihe second definition, two or more 
such powers of the given number as that the snm of their 
indices may make the index of tlie power required. Thfn 
mnltiply these powers continually together, and Om Ukt 
product will be the power required, .• . '• 
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9. It ui<r unmbei end nith 5 or 6, «JI the power* of that naniber 
will end viths or 6, 

3. Xhe nun of >n; tno numbers, differing bj «n nuit, U equal Lo tho 
iifferenet ofthe tguam of ihosr Duiubers. . 

4. The iwn of Bnj l«o namberi, malliplied bj thfir dijftrmet, ia 
eqail (olhe dijfitreRecofllis tfiiaraor theume nambers. 

5. The nuK of anir two uumben will measure ihe iiun ot Uteir 
«ubei; and the liifferettct of uiy two numbers will ineuure the dif* 
ference of their cubei. 

6. Tbe product of iwo iquate iiumbeti la a square number, and of 
two cubes a cube number, uid uon for higher powers ; Idiewiie every 
power of a square number i> a square nunberi and a>ery power of a. 
cube-ttumber a cube-namber, &a. 
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(1.) Tnvolve 1*06 to the Olh power. 

l-oixi-osxi-Ooxl-OSxi-Wxt-osxi-OSxl-osxi-os— 
f5$lS36ai59TSili6t5, Ou fower reqiuied. 

Or Muf, 1^ (he rub, pagt 199. 
1 + 1 + 1 s 3, indci of the uowcr. 
l-05xi-05xl-05 = I'J3T69S power. 

3 -f ' ^ '6i iadei of the po«Br> 

l-15T695xl-1376t5 — 1*10095 6406«5 power. 
6 + 3 ^ 9. index at the uoirfr. 

l-9400ilU64$>6S5xMS76«6 = ]-5A13l)6S1597U156S6 poirci. 
(2.) Square 1754. 
(3.) Square M9. 
(4.) CubeS-1416. 
(6.) Cube -7854. 

(6.) Involve &T-& to the 4th power. 
(7.) Involve 1-732 to the 6th power. 
(6.) What ifl the 9th power 017361 
(9.) Involve 365 to the 6th power. 

EVOLUTION. 

Definition 1. The method of Sliding the first power, 
or root, by having the tecond, thud, &c. power given, is 
called Evolution, or the extraction of roots, and is ex- 
actly the reverse of Involution, Though, in Involuttoa, 
there is no number whereof we cuunot find the exact 
power, yet, in Evolution, there are many numbers of 
which we cannot find the precise root. 

2. The roolt which are perfectly accurate are called ra- 
tional root$, and tboiie roots, which are conUnually ap' 
proximaling nearer to ttie trutli, yet never arrive at it, 
are called iurd-root», 

8. Root* are tomeiimit denoted by writing the cha- 
racter V before the power,' with the index of the root 
in it; or by putting the index of the root above the 
power in the fonn of a fraction. Thus the square root 
of2t may be expressed by •2 1, org L^i' and the cube- 
root of 24+7 by ^24+77 or24+n*' &c. 
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NotB. There w no indi thing, tccordiag to our preaeDt noUlion of 
Domben, u the euci •qaare.rdtit ott, S, S, 6, 7, S, 10, tec. DW tbe 
euci eabe^Dot of ), S, 4, S, 6, 1, 9. &c. Hesce If tbe root of uj 
aunbet ia not tai^oted pf ta»e of the iwlantlMrieii 1* >> 9> 4> jti a^ 
7> Itc ad oifiKitum, ft is ■ turd. 

SQUARE ROOT. 

Prcpotition 1. To extract the iqMare.rooi of any 
whole namhtr, or a pure or mixed decimal. 

Rule. If there be decimali in the given number, tnake 
them to consist of two, four, or tix, &c. places, by an- 
nesing ciphers to the right.haDd; then, lepuiUe Uk 
whole into periods of two figures each, begioaing at the 
right-haod, and the left-hand period will coosist of one 
or two figures, according as the number of figures in the 
whole number is odd or even. 

2. Find a square number equal to, or the next less 
than, the left-hand period, and put the root thereof in 
the quotient ; subtract this square from tbe left-hand pe- 
riod, and to the remainder bring down the next penod 
for a dividend. 

S. Double the quotient for a 'divisor, then consider 
what figure must be annexed to the right hand thereof, 
so that if the result be multiplied by that figure, the pro- 
duct mav be equal to, or the nearest less number than, 
the dividend, and it will be the second figure in the root. 
Then bring down tbe next period, double the figures in 
the quotient for a divisor, and proceed in all respects U 
above till you have finished the operation. 

For the proof . Square the root found, and to that 
product add the remainder, if any ; and that sum will be 
the Same as the number given to be extracted, 
Sqaarril . 4 . 9 . 16 . IS . 36 . 49 . £4 . Bt 
Root! l.S.9. 4. 5 . 6 . r . 8. ft 

Hence wa may obuiro, that, if Any n^imber nid with S, 3, 7, or 8, 
(ba tqaan toot at that naiabei can nerer he eiaetl; hund. 

Prop. S. To atrMt the tfuart'rool of a vulgBr 



Rule I. Multiply the numerator by the denominator, 
and extract . the square-root of' the product. !%« nu" 
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nerato* of tbe girea ftsctioB, written above this mot, or 
the deMniBMot miiXtn below it, will express the n»t 
of any fractioa when reduced to its lowest tenns. 

If the product of the numerator by the denominator 
does not extract even, annex ciphers to the right hand 
thereof, and continue the root as Atr sa is neeesssry, 
whid divide by the denominator of the ftxeti<te to ob- 
tain its true root. 

Thus »/ TT^TZ^ — ::^^=' ■ wnelher •• rspre- 

tent ■ propf r or an improper freclitm. Tbo product of Iho nnmentor 
by Iha detuwiiualai will •lniay* cxItkI ctm, wbea the fncdaiU w not 
a lord. Vide note 6, p, fOO. 

Rule II. i. Reduce the given fractioa fto its loiwit 
terms. Then extract the square root of the numerator 
for a new namerator, 'and the square-root of the denor 
minator for a new denominator, 

2. If the fraction will not extract even, reduce it to a 
decimal, and theu extract tire square-root, 

9. Wiwn the number to be extracted is a mixed frac- 
tion, reduce the froctioial part to a decimal, and annex 
it lo the whole Dumber, then extract the square^root. 

Prep. 3. To find a wum propertiimal tgtuetm two 
given numbers. 

Rule. Makiply the two given numbers togetber, and 
extract the square-root of their product. 

Prtjp. 4, To find (A« mdt of a ignore e^ut in area to 
ant/ givtti niperficiee. 

Rule. Extract the square-root of tbe umber ex- 
pressing Ihe superficies of the given figure ; and it will 
be the side of a square of equal area, and of the same 
measure as the given figure ; viz. yards, or feet, &c, ac- 
cording as the given superficies consists of yards, or 
feet. Ac. 

Prop. b. Gitvn the area or surface t^a cirek to find 

th^ rftfljHftif. 

Rule.- Drnde the area by -TO&i, and extract tbe 
square root of Ae qa«tleHt. 
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Prm. 6. The. hate and ptrpendiadar .tf^ * nS^ 
tmgleatrittMgle being given, tofaid the hypothetaue. 



Rule. To the square of 
the base add the equate 
of the perpeiidicular, the 
square-root of the sum will 
give the hypothenuse. 




Prop. 7. Given the hwolhentue, or hngeit tide oftt 
right angkd triangle, axd either of the other ridti, to 
^find the third tide. 

Rule. Multiply the sum of the two given sides hy 
their difference, aud extract the square-root of the pro- 
duct. 

Examplet to Prvposition 1. 
(t.) Exlract the square root of 134009a64063&. 
]].14(OO|95|64|O6|S5<115T0S5, the root. 



tl)3* 


(2.) Extract the square root 


. SI 


of 5678-243. 


«iS)130O 


S6|T8|-(*J30, laJlS-3i root. 


nw . 


*e 


6M1)17B95 


145)778 


16149 






]i03)MS4 


S3i«)144664 




- - 138816 


15065)81530 


«15»i)5:B806 


6J05 tern. 


463044 




S3I 5143)11476315 




11476S«5 





Nole. „ 

three more mtj be found by plaia or conlractcd divhion. 

(3.) What is the square root oC39312»i 
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(4.) Extract ^e B(|nue root of 3372889681. 

(6.) Extract the squarse root of 15241 &'78750190IV21. 

(6.) Required the square root of 57132. 

(7.) What is the square root of 75-347 T 

[8.) Required the square root of 1788-&7'> 

(0.) What is the square.root of •432&? 

(io.) Required the squttts root of S-S*. 

Examples to Prep. 2. 

(11.) What is the sqnai« root of ^f|? 
20t5x31ie~ 4ta4900, the >qaire root of which ia tmO; tbco 

(12.) Extract the square root of {. 

7x9^63, the iqaEre root of wtucb ii 7-937t53933( ; thii root 
diiided hj 9, the denomuator, p*ea -aBlSlllDSB, tte, tor tha iqiiar* 

tOMOf). 

(13.] What is the square root of }i*t 
(14.) Required the square root Oi y^, 
(15.) Required the square root of ^. 
(16.) What is the square root of 151 ? 
(170 Required the square root of 2t>^. 

Eaampki to Prop. 3. 
(18.) Find a mean proportional between S and 37. 

V'S X 27=< 4/81=9. jHtwtr. 
forS : > 1: 9 : S7. 

(19.) Of three numbers in gecmtetricalprogresBioQ, the 
first is 18, and the third 32, what is the middle one? 

(20.) In a pair of scales, a body weighed 90lb, io one 
scale, and only 40tb, in the other scale : required the 
true weight, and the ratio of the lengths of tbe two arras 
of the balance on each side of the point of saspension? 

ExampUi to Prop. 4. 

(21.) The area of a fish-pt»d is aore^ S roods, 16 
perches ; how many yards an contained in the irid« of ft 
squve of equBl svpcffieiesf 
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VU3SxS0i=V'46483-7ft=*iS'485 juii, ntulj. Aalmr. 

(22.) Aa army of 66160 men is to be formed into a 
square, bow many meo will tlie front contain ? 

(23.) If the area of a circular piece of ground be 
231*2576 acres, how many yards wtU the side of a square 
be that will contain the same number of acres ? 

Examplei to Prop. &>. 

(24.) A circular fish-pond is to be dug in a garden 
that shall take up just au acre, what must be t^e length 
of the cord which describes the circle i 

Aa scre=4840 iquare jsrda. 
Ttien •4840-i-'7854= V'61 ea-tefelB'Sl* jardi tlie diimctct 
of the circle, beocs Uie length of the cord, oi the radiu),Ea39-l3T 

J-Mdj. I 

(26.) The area of one end of a circular piece of tim- 
ber is 4356*6 square inches, what is the diameter 1 

(26.) In a field adjoining my house 1 wish to plant 
four acres of wood in the form of a circle, and to have a 

Kvel walk round it of six feet wide ; what inuat the 
j;lhi of the cords be which describe each of the 
circles ? 

Exampla to Prop. 6, 

(27.) The base of a right-angled triangle is 24 feet, 
the perpendicular 16 feet; what is the length of the j 
bypotbenuse? I 

.34 X M>=ST£ the sqaan of the hue. 
I8xi8=3t4 tlie •qoire of the perpeailicalar. . 

Sun 900, (he tquue-root of whlcb u 30 tin bypolbanuH, I 

(28.) The wall of a foit standing on (he brink of a ' 
river is 42-426 feet high,' the breadth of the river is S3 
yuds; what length must a cord be to reach liom the 
top of the fyit across the river I 

(29.) Two ships sail ^m tha amcporl* Uiaonedoe 
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east 60 miles, the otber due south 84 miles ; how tni axe 
they asunder i ' 

Example* ta Prop 7. 
(80.) The faypothenuse of a right-angled triangle !■ 
30, and the base 24 ; what is tbe length of the perpen- 
dicular 1 

304-34s34 aaiD of (he given itdei. 

30 — a^ 6 dilierenCB of the givta aidea. 

V'S 4 x6= ^3S4^ 18. Antmer. 

(31.) A line 27 yarda long wUl reacb from tbe top of 
a fort on the opposite bank of a river to the water edge 
on this side of the river; -what is tbe height of the fort, 
the river being 24 yards across T 

(83.) A ladder of 100 feet in length was placed 
mgainst a building of 100 feet high, in such a manner . 
tiiat tbe top of it reached the top of the building within 
6 inches ; what was the distance of the foot of the ladder 
from the base of the edi^ce? - 
CLASS tt. 

(33.) A gentleman hired a number of labourers, at a 
shilling per day each, to dig a fishpond. When they 
had finisned their work, their wages amounted together 
to 120'. 1*. What were the wages of one maa, each 
man worked as many days as there were men in com- 
pany? 

(34.) A number of men, drinking port«r in London, 
S]>eat, at a reckoning, half a crown and a farthing ; when 
they came to pay the landlord, they found that each 
man had as many &rthings to pay as there were men io 
company. Pray how many men were there 1 

(36.) The wall of a town, which b surrounded by a 
moat 24 feet wide, is 18 feet high; what length mast ft 
ladder be made to reach from the outer edge of the moat 
to the top of the wall? 

(36.) A ladder, 50 feet long, will reach to a window 
30 feet from the ground on one side of the street; and, 
without moving the foot, '^ill reach a window 40 feet 
bi^h on the other side. Tbe breadth of the street is re- 
quired. 

(87.) The longer diuneter of an ellipsis b 81 inches, y 

T a 
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tid the sborter diameter 64 inches ; ivhat ia the diaMcter 
of a circle of equal luperilcies t - • 

(38.) If a ladder 60 feet in length will exactly reach 
the copioe.of a house when the foot is 10 feet from the 
upright of the building, how long must a ladder be ifi 
reach the bottom of the Becond-floor window, which is 
17*9897 feet from the coping, the foot of this ladder 
standing 6 feet from the upnght of the buHding ; aud ~ 
-what ia the height of the wall of the house t 

(39.) A society collected among themselves, for chari- 
table purposes, the sum of 30^ 9i. 2|if., each member 
contributed as many farthings as there were members 
in the whole society. What did each contribute i 

(40.) A line of 380 feet will reach from the top of a 
precipice that stands close by the side of a brook, to the. 
opposite bank ; the precipice is 1'28 feet high, how broad 
is the brook 1 ■■ 

(41.) There are five numbers in geometriccd progres- 
sion, Uie first is &j aad the fifth b 1280, what are ail 
- therestJ 

(42.) An irregular piece of ground, consisting of 420 
acres, 3 roods, 14 perches, is to be eschanzed for a 
square piece of the same surface ; what will be the 
length of one of its sides } This square is likewise to be 
divided into 40 equal squares, what will be the extent 
of a side of each f 

(4S-) There are three towers. A, B, and C> standing 
in a direct line, the lieights whereof are 64, 8a"249, and 
60, feel respectively. The distance between the top of 
tiie tower A and that of B ia 97 feet ; and Uie distance 
between the bottom of tiie tower B and that of C is 70 
feet. By these data it is required to find the distances 
the tops and bottoms of the towers are from each other 1 
(44.) A gendemau has a garden in the form of an 
equilateral triangle, the sides whereof are eacb 60 feet : 
at each corner of the garden stands a tower; — the 
height of A is 30 feet, diat of B 34 feet, and that of C 
28 feet. At what distance from fhe bottom of each of 
these towers raust a ladder be placed that it may just 
reach the top of each tower, and what will be the length 
of the ladder, the ground of the garden being horizontal? 
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CUBE ROOT. 

Prop. 1. To txtract the cube ro»t efany number, 

itULB I. 

1. If there be decimal in the giveo number, raakc , 
them to consist of thrte, lix, or nttie, &c. placea, by ao- 
nexiiig ciphers to ttie right-hand; then, separate the 
whole into periods of three ligarea each, beginning at the 
rigbt-hEuid. The kft-band period ma; consiat of one, 
two, or three figures. 

2. Find the nearest less cube to the left-hand period^ 
and subtract it therefrom ; put the root in the quotieut^ 
and bring down the figures iji the next period for a dhi- 
dend. 

3. Find a divisor by multiplying the square of the 

aaotient by 300, seek bow often it is contained in the 
ividend, and put the answer ia the quotient. 

4. Mnltiply the latt figure in the quotient by the pre- ., 
ceding figure (or figures,) and that product by 30 ; add 
the result, together with the square of the latt quotient 
figure, to the divisor; this sum, when multiplied by the 
last quotient figure, will give the tttbtrahend. 

b. Take the subtrahend from the dividend, and bring* 
down the next period for a new,dividend. Then find a 
divisor as above, and repeat the operation. 

For the proof. Cube the root fouod, and to th« pio- 
duut add the remainder, if any. and that sum will be 
tbe same as the number given to be extracted. 

Cutwa I . 8 . 37 . .frt . US . tl6 . 343 . die . 1i» 

Booli t.3.3.4. 5.6. 7. &. 

Note. The above rule ii tbe Bame in principle u those anulljr giytn 

hj other Bnthori; but, v ' - ■■■ •-— .- i.- -i :- 1 

hai not a ralinu/ root, BUI 

the opcralioB b; this rule ii reiy U 

faani preferable in ihoie cout. 

RULS II. 

1. Find the root to three places of figures, by Rule I., 
and call it the assumed root. Xben, 

3- As the sum of the gii^n number and douUe the euht 

of the assumed root, is to the sum of double thegittn 

wumber and the cube of the assumed root, so is ^ as* 

■nmed root to theroot required, nearly. 

T 3 
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3. For greater exactness, call the root last found the 
assumed root, and repeat the operation. 



Then will ir + \/ ^ + it^-irH \/ ^^ = 
■\\/ 3'~i'" + '\/ = {{*• te the root aiabOTe; 



8k4-t* 
Or, —~^ XT=&t cube root of N } that u, N+ar" : 2il+r» :: r t 

A/h ; being (lie lame ni thr rationil foimula of Dr. Hillej. 

Ai these algebraical theareiui or rules, ar« all exactlj tbe miue in 
piinciplci (he leanier may lue ttal which he coneeiTea to be most 
coDTtiiieiit. But in (he application of any me <^them, tlie operation 
will, ID general, be ahor(er if jou lind the root li; SiUe I. to three 
places of figuceg, instead of finding it bj repeated innU. 

Prep. 2. To extract the cube rmtt efa vulgar Jraction. 

Rule. Reduce tbe fraction to its lowest terms, then 
CKlract the cube root of the numerator for a new nume* 
rator, and the cube root of the denominator for a new 
denominator ; but, if the terms will not extract even, 
multiply the numerator by thi; square of the denomina- 
tor, und the cube root of tile produci, divided by the 
denomiaator wilJ give the root required. — Or reduce the 
traction to a decimal, and then extract tbe root. 



in the tipMra n 

JExentptef to Prop, 1, Rult I. 
(1.) Extract the cube root of 48627-12&;. 



PART 1.3 ETOLUTIOS— CUBE ftOOT. 

iS\69,'].\U5(SS-5 roal 

3x3x3=22 

"S)*x300=2700 rfiriwr. IxloiJ djvidtnd. 

6x3x30== 5*0 

S\*= 36 

3«76x6 .= 19CS6 siih lraheniL 
36\»x301>=38B8*> dk'wr. | 1971 135 dieidend. 



191]li5 iKblreiend. 



(2.) Required the cube root of 122615327232. 

(3.) EUfjuired the cube root of 41421736. 

(4.) Extract tbe cube root of 705 91994.7284. 

(5.) Required the cube root of 1764. 

(6.) What is the cube root of 2a43&B06l05j)000 1 

(7.) The cube root of '57346 is required. 

(8.) Extract the cube root of 75'38&7. 

(9.) What 18 the cube root of -7854 ? 
(10.) Required the cube root of 6I7-375475. 
<11.) Extract the cube root of 2O8741O79OS304. 
(12.) Extract the cube root of 16&I328'2 15078515825. 

Examples to Rule 2. 
(13.) Extract tbe cube roof /)f 98003-449 to 6 places 
of decimals. 

-«|003-j4l3f(4-6l asiumed root.. 



6X*X30= ISO 

5536x6 3 

«l'x300=x634800iiiuuor. I 



aixtiUUUO di¥UOT, Jfo. 
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Siemidly. 



!9394r'Sl] I tgS979-g79 :: 46-1 : 46-1(14937, &c. the root waght. 
■^^Bjcnbing 46-10*937, and repestiiig Ihe t alter pjriof the opera- 
lion, the root mty be obtained, trulj, to ncarfy 20 figures, 

(14.) What is die cube root of 71&4-10916753 1 

(16.) Extract the cube root of 830234S0OOOGO- to 
four places of deciniala. 

(16.) EiLtract the cube root of 2 to eleven places of 
decimals, 

(17.) Extract tb«cube root of '0001357 to ten places 
of decimala. 

(18.) Extract.the cube root of IS-tf to nine place'* of 
decimals. 

(19.) Extract the cube root of 82398647606217 to 
four places of decimals. 

Examples to Frop, 2. 
(ao.) Extract the cube root of 3f|. 
Hnt ijj-^ ; the cube loot of iT it 3, ud that of 64 ia 4t tliare- 
ftire the cube root of JJ ie J, 

(21 .) Extract the cube root of |. 

tX3 «,iiared=18, the cube root of which (according to the pre- 
ceding eiampleO ii 3-680741, &c. ThLi, divided by S.gire) ■87898, 
^"-JV.^'l ',1' r "^ i ' " J=S6666, &c. the cube w of «hicK 
II ■8735B, &c. u before, 

(22.) What is the cube root of^i I 
(23.) Required the cube root of -iliS. 
(24.J What is thecube root of ^V,) 
(25.) Required the cube root off. 
(26.) What is the cube root of II J 

CLASS II. ■ 

VrfiI't!ii'"i»*'';S*'"'!''?""''*'"''"P°""'"3rdpropo.liioBofiho 

I^/i! ". 'he 9th, 19lh, aod Slat propoaititins of iha Xthbool of 
*nin»Gfonrtrv ; where I- " ^ ■ ■ ■ 



j-j™ » .«. «M, « u, „!., ^ ,l,i, ^ij„ ^,, JUmcm. 
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(27>) If the diameter of a globe be 1 ioch, its solidity 
wOl be -iOao inch ; what will be the solidity of a globe 
of 15 inches diameter 1 

. (28.) The solid cootentofablock of marbleia 3ll86 
inches; what will be the side of a cubical piece of equal 
solidity i 

(29.) A nialster agreed with a carpenter to make him 
a cubical bin, to hold SO qunrtera of barley ; what will - 
be the internal length of one of its sides, 2'L&0*42 cubic 
inches being a Winchester bushel i 

(SO.) If a stone, 20 inches long, 15 inches broad, and 
8 inches thick, weigh 217lb., what will be the length, 
breadth, and thickness, of a similar stone that weighs 
SOOOlb-i 

(31.) Admit the length of a ship's keel to be 126 feet, 
the breadth of the mid. ship beam 25 feet, and the depth 
of the hold 15 feet ; required the dimensions of two other 
ships, of a similar construction, the one to carry 3 times, 
the other ^, the burthen of that given above? ,' ' 

(32) A sugar.loaf, in the form of a cone, the perpen- 
dicular height whereof is 20 inches, is to be divided into 

3 equal parts ; what will be the perpendicular height of 
each part ? 

(33.) It is required to find fwo mean proportionals be- 
tween 4 and 108 ; or, which is the same thing, there are 
four numbers in geometrical progression, the first term is 

4 and the last 108, what are the two middle terms t 

(34.) There are seven numbers in geometrical progres- 
sion, the _firil is 0, and the seventh 30664, what are all 
the inlerinediate terms ; or, which is the same thing, find 
^ve mean proportionals between and 36864. 

TO EXTRACT ANY ROOT OF A POWER. 

Rule I. Point the root into periods ns the queattoii 
requires. Find the nearest root to the first period, and 
uubtract its power therefrom ; to the remainder bring down 
the first figure in the next period for a dividend. InvoKe 
. the root to the next lower power than the given one, and 
multiply it by the index of the given power for a ditii07'y 
the quotient is the next figure iu the root. Then involve 
the whole root as before, and subtract. Repeat the ope- 
ration till all the figures are brought down. 
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^ «Xi> 

Dpirefully where walhe nnmeialor, Daihe dsnomlnitorMcl b the 
indoc of th< nwt. 

S< Wben the index of Ihe power to be cKCrmclcd u ■ compcnite nnnt' 
ber, the work may be performed more coacUelj thftu bjr (hii general 
rule. Indeed, ralei of this kind will nerer be mide uie of, except by 



« who have not acquired snch a knowledge of the nuCbemUici 

enable them to make use of better methods. Thai, the •qaare 

TDot nf Ihe aqnare rool^lhc biqosdrate, or fonrth lost, for {xl=l- 



The cnbe root of the iqaare root, or the Kjuaie root of the ci 
-^e )utb root, for Jxi^J. The iqnare root of the fonrtl. iwi=: 
thetighth root, foi|xi— 1. or^xixiW' "^''^ cnbe root of the 
'cube raat=;t]ie ninth root, bi \ X t^ &e- 

Rule II. If K be any given power whatever, whose 
root is Bought, n the index of tne power, r the ueareit 
rational root ; or r> the nearest rational power to N, 
whether greater or less. Then will 



»— tXKi +'1+1Xt" 

ExM^ht. 
(1.) Extract the fttb root of 30768282110671562&. 

BgRuk J. 
aCI7[B6tStjn06Ti 156151(3145 n»l. 
{^'■■^X 3x3x9x3-^43 labtrahend. 

*31«X5— 405 ) 6ia RrM diridend. 

8lli=a96a915l .abttahend. ' 

'ari^x5=Un605)SI 391311 aecond difidend. 

. 314) i>-303444T761831 aubtnthend. 



^tx5=iB609a56O80)3438OU9I431 third dividend. 



3145^)i>.30T6at8lllO«7156t5 lublrabend. 
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ByRmitJI. 

Here tbeneareit root lo Ihc firtt period ii 3,hence r-=30U0,and r"** 
JOOOls, 11=3076838211, kc. ; b+1=6. »nd n— 1=4, therefore 
6X3076893(11, fcc.+4x3000l' 

: X3000b^144, the root neBrlj, imd 

4x3076828911, itc.+6x3Soo)j 

by taking m=T3144, and repeating the op«rB(ion, the root will bt bid. 

(2.) Estr&ct the square root of 2. 

(3.) Required the cube, or third, root of fi. 

(4.) What is the fourth root of 1728 1 

{6.j Required the fitii root of 5'7-64. 

(6.) Required the 6th root of 8-1416. 

(7.) Required the 7th root of 547-6. 

(8.} What is the 8th root of 547-5? 

(9-} Required the9throotofl-6513282l5e785156a&. . 

(10.) Required the 365th root of 1-05. 

(11.) Required the 40th root of 1'04. 

(12.) The amount of £1. for 40 years at compouud 
interest ii ie4'8010206, what is the rate per cent. > 

DUODECIMALS. 

DeJMticH, Duodeciaahan bo called because every 
BuperitM- place is 12 times its next inferior in that scale 
of notation. This vrny of conceiving an nnit to be di- 
vided is chieflj' in use among artificer* who generally 
take the linear dimensions of their work mfeet, tntha, 
and parts. 

Note, IJ Inch™' =i 1 Foot, I 18 Third*"' 1 Second", 

19 Secoadi" = 1 Inch, | IS Fourth) i< 1 1'hlcd", Ite. 
DiOerent worki are compBted bj difleient miBSDrei, to. gleilng, 
&C. bj the foot ; paintiag, plMlerinjt, paving, j*c. by the jard ; floor- ^ 
ing, loofiog, tiling, &c. b; the iquare of 100 feet; bricklayer'* work, 
■ &C. by the rod of 1 6* (eet, the w^unre of nhich i» S78i feel. Btick- 
iBTCti alwaja Talue their work at ihe rate at 1^ brick thick, therefors 
the eontent of the ustl, &c. mutt be isqltiplied hj tlie number off 
brick* it i» in thickneu, and (hen be divided bj 3, before the value 
of Ihe work is eitimated. Several other observation*, equally useful, 
migbl here be inteited, bnt thii put rather belong* lo mmmraliim 
thui aritlmttie. See JTfilA'i JTmniration. 

Agaural rule for muiUplying ibu>d€cim4Ufy, m-Mfput' 
ing the dimauioni of artijiceri work. 

. .CcH.«ic 
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Under the multiplicand write the corresponding deno- 
mmations of tbe multiplier. Mulliply each term in the 
multiplicand, beginning »t the lowest, by the feet in the 
multiplier ; write each result under its respective term, 
observing to carry an unit for every ] 2, from each lower 
denomioation to its next superior. lu the same manner 
multiply all the multiplicand by the inches in the multi- 
plier, and write tbe result of each tenn one place re- 
moved to tbe right-hand of those in the multiplicand. 
Work in a similu' manner with the seconds m tiie mul- 
tiplier, setting the result of each tenn removed two 
places to the right-hand of those id the multiplicand.— 
Proceed in like manner with the rest of the denomina- 
tions, and their sum will give the answer reqtured. 

, Note. Thiiiuay be performed by ihe rnle of prictioe ; (hni, »ftet 
ytmhave DiiiltipUed by the feel, IiikeaJiqiJotpaitioftheinakiplicuid, 
wiOi the incbea, &c. Or ihe iaches, &c. may be reduced to die liac- 
-tion of ■ foot, by Prop. 9, Vulgar FraciioDS, and iheo multiplied loge- 
tber. Or, turn the incbei, &c inlo the decimal of a foot by Prop. 9, 
Anle t, in Reduction of Dectiaala, aud then multiply them together 
by wme of the rules in Mnltiplicalion of Deeimali. By reducing the- 
inehes, Jic. lalo decimals oil superior name, it will often happen, 
that.theie decimals will be infinite; and hence Ihe scholar may have 
a good opportuoity of eiaminiug Ihe truth and ceeiiainty of Ihe rnlei 
I have laid down for managing recurring, or infinite, decimals ; for, 
though the muKiplier and muTtiphcand may he infinite in s (tecimal 
scAle. jet thty witl be finite in ■ Pactional or duodecimal one. 

(1-) Multiply 4ft. ein. S parla by 9ft. 4in. 7 parti. 

Ft In. Pti. g- p .;— 

Ft. I 



*0 9 9 prod, by 9 feet. 

1 6 1 8 do. by 4 in. 

8 18 lldo.bj7pls. 

PlOd. 4t 6 tf 4° 1 1* 



'"■■Ml 4 6 5 



( 3 « 6^ 



w'S.iZ'^ '•"' ■°"" ""*■ "* '"^'y ^"""1 '*^" ^! »«*«• 
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i2.} Mult. 9ft. 6m. by 4ft. fin. 

(3.) Malt. 8ft. (Hb. by 8ft. 7in. 

(4.) Mult 3ft. llin. by E>ft. lOin. 

{&.) Mult. 25ft. din. by 34ft^ 9in. 

(6.] Mult 15ft Tin. by 5ft. Ilin. 

(?.] Mult. 207ft. ^B. by 7ft. lOin, 

(a) Mult 77ft. 3iu, 6pU. by 64ft. din. Tpts. 

(9.) ,Mutt. 15ft. Sin. 6ptB, 5" by itself. 

(10.) Mult 10ft. 4iii. 5pt8. by 7ft. 8in. gpts. 

(11.} Mult. 25ft. Ilin. 6pf^ 8" 7"' by itself. 

CLASS II. 

(12.) Ifa window be 7ft. ^n. bigh, afld 9ft. Aid. broadi 
bow many squure feet of glaeing are contained ifaerein? 
(13.) There is a house with three tiers of windows,- 
7 in a tier; tbeheightof the first tier is Sft.llin., of the 
second &ft. 4in,, and of the third 4ft. Sin., the breadth 
of each window is 3ft 6tn. Wh»t will the glazing come 
toutlild, per foot! 

[14.J What will the paving a court^yard come to at 
3t. 4d. per ysrdi the length being 24ft 5in., and breadth 
12ft 7io.? 

(IS.) What will he the expence of paving a rectan- 
gular couTt-yard, its length being fiStft. iin., and breadth 
44it. fib., and in which mere is laid a foot path the whole 
length of it, and 5| feet broad, with broad stones at 3#. 
per yard, the rest being paved with pebbles at half a 
crown a yard ? 

(16.) If the national debt be je500,000;000, how long 
a foot path, of ■ yard wide, would this sum pave if re- 
duced to guineas 7— a guinea being ooe inch in diameter. 
(17.) What wiU be the expence of plastering a ceilinr 
at 11^^ per yard, supposing the length 22ft. 7in., and 
breadth 13ft. Ilin.? 

(18.) A gentleman had a room painted at 8|d. pef 
square yard, (be measure whereof is as follows ; the heigbt 
lift. 7ii>., the compass 74ftt lOin., the door 7ft Sin. by 
Sfl. 9io. : 5 window-shutters, each 6ft. Sin. by 3ft. 4iD., 
the breaks in the windows 14in. deep and 8ft. high, tfi^ 
chimney 6ft 9in. by 5ft., the shutters and doors being 
coloured on both sides; what will tbe whole come to! 
U 



S18 MroBSnHAM. 

(19.) If a houBemeBsm-eft7ft.7m. Mlengdi, udftlft. 
6u>- is breadth, and if ^ roof Ire of a tnie pttdi, what 
irill it coat roofing at half a guinea p«f square t 

(SO.) How many flquare rods are (ber« in a wall 63| 
^tkng, 14ft. llin. hi^, and S| bricks in thickneaa? 

(21.) Admit the end-wall of a hnuae to be 28ft, lOin. 
in breaddi, end tbe height of Ifae roof lirom the gronnd 
&5(t. 8in., the gable (or triangular part above the side 
■mtlk) to liaa 43 cohtscb of bri^, reekoninE 4 courses to 
a foot ; and that 20 feet high be 2} bricks Htick, 2» feet 
more 2 bricks thick, and the remaining 16ft. Sin. 1| 
brick thick. What will ihe wbrk come to at bl. 16f. 
pet rod, tb« g«bte hmg 1 brick m AickMuI 
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PAET U. 

ALUOATION. 
Definition. Wben different sorb of wine, com, 
spices, laeUlB, &c,, or any number of aiinplea, of diffe- 
rent qua&ties are required to be mixed together, the me* 
thod of proportioning such a mixture is called AlligatioB, 
from the quantities being generally linked, or joined, to- 
gether by lines. 

Note 1. The trMt propoiilioD and rale are lunaUy cilled Atli^iun 
DMidiat; Ibe •Dcood AIligaiioB sHeinate, and u ilie rerene of Alli^ 
tioa medial; tbe third AlligiCkni putial ; uid ibe fauith AllicaUoQ 
total. 

PropotitioH I . GtMM the particular quantttiet titixed, 
and thtirrttpeitive Tateti or prices to find the mean rate, 
tir price, oj the eovtpovnd. 

Rule. Multiply the quantities of the mixture by the 
respective rates, or prices, reduced to one denomination, 
and divide the gum of the products by the sum of the 
quantities, the quotient will be the mean rate, or price. 

The mtthad of proof , Find the whole value of the 
mixture at the mean price, and if it be the same with the 
total value of the several ingredieuts, at their respective 
price*, the' work ii right. 
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Prop. 2. Given the rata, or prica, of Kveral ingre- 
dients to find tht quantities thereof, ao that thx mixture 
mag be sold at a given rate or price. 

Rule I, Reduce the particular rates to the lame de- 
nomioation ai the mean rate : write them orderly under 
each other, bednning with the greatest, and place the 
inean rate to &e left-hand of khem,— Then connect the 
simple rates together, so that each rate leu than the meui 
may be coupled with i^ greater, or with each greater ; 
*ad eaqh rate greater than the mean with one leas, or 
vith each less. 

3. Take the difference between each simple rate and 
Ihe mean rate, and place it alternately ; that is, ^^inst 
the rate wilh which it is linked. — Then, if only one dif- 
ference stand against any rate, it wilt he the quantity be- 
loDglng to that rate; but, if Uiere be several, their sum 
will he the quantity. 

iinettiont linder this and thefoUovAng ruk's mag be 
prM>ed by the rule to thejirttproponlion. 

Note. Qaestioan that fall ander thta uid tbo followini praporitioil* 
ara ciUed br tlgebraitti indetermiiiBle or anlimitcd probleini, bacsue ' 
they will adDilt at sn infiniu number of different ■niwen ; fn find- 
ing >rl|icb, nffcim fninubci o> xUh an uiiivcrMl rule. But tba role 
gjven above u limited, in its immedialo effect, to the different ans*an 
obtained by the rarioui methods of linking Ihe limplei ; vie jnit as 
many different aruweri may be obtained a> there are different w«y» of 
linking tOEjether a greater and less rate than the mean.— Though the 
preceding rnle ia in some measure limited, yet an infinite nnmbn 'of 
answers may be dedoqed from it ; for, after the rates Me coupled, and 
their jCTOial differences taken, instead of any or CTtry ooupleof SDch 
differences, we may take any equiaiuliipln thereof, and place them ' 
i^iTBacety i and these or other qnautilies proparlional tothgm, will be 
tlie quantities required. 

Prop, 3. Given the rates, or prices, of several t«ffre- 
dientt, ihe quantity of one, andthe mean rate, lojindthe 
teveral quantities of thereat in proportion to thatgiven. 

Rule. Takeihe difference between each rate and tlie - 
mean, as before. — Tlien, as the differeuce standing against 
the price of the given quantity is to that quantity, so arc 
the other aereral differences to their respective quantities. 

Prop. 4. Oieen the rates, or prices, of several ingre^ 
dients, the mean rate, and the whole quantity of the mix-, 
twre, tojtnd the particular qtiantitiet of each sort. 
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. Rule. Take the diffeience between each rate and the 
meKii, as before^— Theo, as die sum of these differences 
ia to the whole quaatity of the mixture, so is each par- 
ticulai difference to its respective quantity. 

Examplei to Prop. I. 

(1.) A Tintoer would mix S gallons of wiac, at I4r. 

per callon, with 1 gallon at 12t>, two gallons at Ot, and 

4 gallons at 8(. per gatlon. What will be the worth of 

a galloa of this mixture T 

3 galfoni mnlliplied by 14>. givts 3S product. 
1 tj IS,. __ ij 

4 — — by to.— —S3 



(2t] A grocer would mix 4 cwt. of sugar of 21. 18s. 
per cwL, 7cwt. £qr. at iL J3t. per cwt., &cwt. li^r. ab 
11. ISm. per cwt., and 3cwt. 3qr. at 1^ lis, per cwt. to* 
gether ; whftt is the worth of a cwt. of this mixture ? 

(!)•] A tobacconist mixed 50lb. of tobacco, at Hid, 
per lb. with 40lb. at I4d. per lb. a71b, at 2i. 6d. per lb., 
and 87lb. at 3«, per lb. What was th^ wwth ef lib. of 
this mixture t 

(4.) A Jarmer mixed 2t]r. 4buEb. of corn, worth 21. 
per quarter; 4qr. 4bush. of an inferior kind^ worth 
IL 4c. per quarter ; and IVqr. of a third kind, worth only 
16«. per quaiteri required the value of a quarlferoflhis. 
mixture t 

Exampki to Prop. 2. 

(S.) A viotaer would mis four sorts of wine, of diffe* 
rent prices, together, vU. at lit. 12*, Bi. and 8«. pei 
galUm J what quantity of each sort mvst he put into th« 
compound, that he may be enabled to sell it at Ids. pec 
gallon 1 

Ant icer, it Or tloM, 

il4..— -i 2 gal. at 14s. | tit. — r l g,l. .t 14i. 

19*.^ 1 — al tt U in.. l*». "~l 1 a — at 13 

9V_I U- al 9 H l^ 9^ t I 4 - at 9 

8». 4 — at B ■ II [ 8>. : I 1 _ at & 

V3 
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16.) A grocer wiilies to missugarat 4d., 6d., aod lOd. 
per lb., so tfaat he ma; sell tbe iniKture at 8d. per lb. 
What quaatity of each may he take I 

(7.) A goldsmith would mis gold of 23 carats * fine 
irithgold of 20 carats, some of. 18, some of 17, and 
some of 14 carats fine ; how much of each sort must he 
melt together to form a composition of IS carats fine 1 

(8.) A provider for the anny, desirous of mixing 
wheat at 4i, per bushel, with rye at St. per bushel, barley 
at 2j. per bushel, peas at If. 4d. per bushel, and oats at 
It. per busliel, wishes to be informed how to proportioR 
the mixture that it may be worth If. Bd. per buahel 1 

Note. By reducing the leveral ratci into pence, 14 ■nsvren, m 
whulp noiuben, ina]' be obtained to this questiou b; ihe different me- 
Ibodi of lioking the limplet pnJy. 

Exa^lei to Prop. 3. 

{&,) A merchant proposes to mis four sorts of wine 
together, viz. 2 gallons of one sort, at 14f. per gallon, 
with others at 12«., 9t., and 8f ., per gallon ; how many 
gallons of each sort must be take to make a compositioa 
worth lOf. per gallon t 



The wlioJe mam is concelTed to be di- 
vided into 34 e(|iul parU, called CBiBii,.and t)ie purity oflhe maas it. 
eipressed by tbe number of carab of pure gold it ^jotaiiuk ^hui,, 
gold of 33 carats ine, wbicli is the ttandard ki [rench gold, la cooi* 
pounded or jj of pure gold and j, uf gome other cneJal, called alloy. 
Gold of a cant], ii that vihicli i> compuied of j^ of pure gold, and 
^ otlilTBT or copper, or that wbich, in cefiaiog, lojei two parti in 34 
ol iti ireighc. Thia ii the ita tidaid for Enjfluli gold, md bcre iha mnt 
il divided into i giains. 
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* . diff. 

114 ii =«. 9 , 

18— |-, h+i=3. S diff. : i g«l. ;: 3 Jiff : 3 gol.) 
9—1 \ k =3.S diff. : .S gal. :: 9 diff. : 3 g4l4 •o*- 
8 . I U +i=6. tl diff, : 2 gsl, :: 6 diff. : 6 g»l. ) 
Note, I>iffcreiit uiiwera may be obtuned bj linking tbe qaunillM 
differently, 

(10.) A distiller .would mix 80 gallona of brandy, at 
12s. per gallon, with anotiier sort at It., and a tliird a,t 
4f . per gallon ; what quaotily of eacb sort must he take 
to make a composilion worth at. per g^lon ^ 

(11.) A grocer would mix teas at iZs., 8«., and e«< 
per lb, with 28lb. at 4«. 6d. per lb. What quaDtit<r of 
each must be take to make a composition worth 1$, 
perlh.? 

(12.) A persoa is'deBiroua of mixinj^ corn at 4,' 3, 
and 2 ehilliags per bushel, with 24 bushels of an infe- 
rior kiad, worth !«• 6d. p«r bushel ; how many bushels 
of each must he take that be may atford to sell the mi\~ 
ture at 3s. 4d. per bushel t '^ 

Exanple$ to Prop. 4, 

(13.) A merchant proposes to mix four sorts of wine; 
the best at 144. per gallon, the second at I2i., the third 
at Oa. and the fourth at 8s. per gallon. How many ot . 
each will make a mixture of 12 gallons worth 10*. per 
gallon? 

t. ■diff. , , 

I 14 p-| 1 —1 A»12d. i 13 sal. t^ Id. : 1 gal. V.. 

I II— ;- 1+2=3 ISd. : 18 — :: 3d. : 3— f S 

9 I 4+e=6 1M. : 19 — :: 6.1. : 6— (g 

I B 1 3 =8 ISd. ^ la — :: Id, : « — J< 

Sam oftbe difereucn 13 

Nolf. Oilier amwea may be obtained by linking tbc unipjcs di^ 
ferentty. — In order tu give Ihe icholar. a clearer idea nf lliii subjecti 
1 have given the inme example to each Of the proposiliuna. 

(14.) A grocer would mix four sorts of sugar, rt'i. at 
Ss.i If. %d.,\»., and 8^. per lb. What iiuantily of each 
must he take to make a composition of 72lb. at Is. 4d. 
per lb. ? 

(15.) It is required to mix brandy at 8s. 7«, and Is. 
per gdlon, with waler at d<. per galhin, so that a com- 
posiUoD of IS gallons thereof may be worth &f, pec 
fallout 
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(le.) How mucli gold, of 8, 9, and 24, carats fine, 
. must be mixed logether, to make a composition of 64oz. 
ef 14 carets tineT 

POSITION. 

Dtfinition. The Rule of Position, or trisl and error, 
19 so called because we suppose some uncertaiB tmmber, 
or num-bers; and, b; reasoning fromi them acGO(ding to 
the nature of the questioD, and pacing proper attention 
to the«rn>r, or errors, obtain a tine answer. 



SINGLE POSITION. 

Definition. By Single Poiition, or-a single suppo. 
^tion, are solved those questions wbereia the results are 
proportional to their suppositions. 



according to the n&ture of the question ; then, if tjie re. 
suit be either too much or too little, sa^, as the false 
number resulting is to the true number given, so is the 
whole, or any part, of the supposed number to the 
whole, or corresponding part, ot^llie required immber. 

Examplet, 

(1.) A drover being asked how many sheep he bad 
got, replied, If, sir, you add J, J, and ^, of the numbex 
together, the sum will be 18. How many had he t 

Suppose be tad IS 



tufdo. _ 3 

^ of do. >e: 3 



t 



Tbcmmii », but iboald be 11: 
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(2.) Three pfnons are to pay a reckoning of 2(to.; A 
is lo pay j, B|, and C| j how much must each peraan 
- pay of the reckoain^I 

(3.) A can do a piece of work in 7 days, B can do t^e 
same in 6, and C in 6, Set them all at work together, in 
what time will they finish it ? . 

(4.) One^lifth part of an army were killed iu battle, , 
part were taken prisoneni, aod -^^ part died by sickness ; 
if 4000 men were left, how many men did the amy at 
firsi consist of? 

(&.) t have a cistern which has three cocks, D, E, and 
F. Now, if D be opened by itself, when the cistern is 
full, it will empty it in 8 hours ; if E be opened by itself, 
it will empty the cistern in 11 hours ; and, if F be opened 
by itself, it wilt empty the ctstem in 13 bovnk In what 
time will they empty the cistern if I Kt tbem alt open 
together? 

(6.) A person delivered to another a sum of money, 
to receive interest for the same at 4 per cent, per annum, 
(simple interest.) At the end of 3 years he received for 
priodpal and interest 17S/. 8f. What was the sum lent % 

DOUBLE POSITION. 

Zkfinilion. Bif Double Petition, or two supposition8> 
are solved those questions wberein the errors are propor- 
tional to the difference between tlie true number, and 
eacli supposition, 

RULE. 

Suppose any two convenient numbers, and procee<t 
with them acuording to the nature of thequestion, mark- 
ing the errors (with + or — ) accordmg as they exceed 
or full short of the truth. 

Then. 

Multiply the first supposition by the second error, and 
the second supposition by the first error, and divide the 
sum of the prodigcts by the sum of the errors, if they are 
differently marked; or the difference of the products by 
the difference of the errors, if they are maiked aUke, and 
the quotient will be the number sought. 
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Or, U. 

Multiply tbe difference between (he two supposed Bum- 
beTB by the less error, and divide the product by th« sum 
of tfae errors, if they are diffierently marked; or by th« 
difference if they are marked alike ; aad the quotient wilt ^ 
be a correction of the Dumber belonging to the ku error, 
' and~muBt be added to it, if that error be less tbfUi Utt 
tmth, or subtracted, if it be greater. 

Note 1. Mr. Ward, Mr. JUUelm, and wnnl other writer^ b*re 
olidUed tlie nle al Poudon, becoiue all queationi that can be wived 
l^ it lie niDce readily solved bjaumple equatioa in algeb'rt. Tboiuti 
liiii obienatlonbe ttne, yet PDaicion hasitiuae; fur it may freqnentij 
ba applied ta the oolatioa of sdfected and ciponeatkl cquatious in 
algtbra, better tfaiu any otiKt method, (pacticulacly llie iccuiid rul^} 
f«r, bj repeutuig tbe proceu, the auiwer ni|l contiiiuatlj appraximale 
to the liue namber wilbin any aiugiied degree of eiactneu. Foi tbii 
region it ia sf eueutial service in tlie more Hhstnise partj of the^mbi 
ibemBtic^ ; for, in many difficalt prablami, there ii hardly any utbet 
way to olMaia a talulion. 

3. In aaji mfutrvi where it ii pouMe to pr«w the IruUi qf ihe aXMttter, 
«A(R dUcaoerai, Hiike two aapporitioiu M Rear tbe inith b 
are able to guess, and from them dediice an ar 
tecmd rule; then lake the nearer of the two 
reanit ftbove gained, aa tiro other lappotition 
deduce anctbei uuivrer: proceed thui, till yua hare obtained aa 
afUfiat luffioiently exact. 

(1.) What number is that, which, being multiplied by 
S, the product increased by 4, and that sum.divided by 
■ 8, the quotient may be 32 ! 

SappoM 13 AgaiD, aoppoie 108 
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lit nip|io>ition l^K^ —27 
Sd suppoiilioD lOB rS + 9 



87 iti error 19 



974-9_36>31»4(84 u 



— =:U, conicticm of thg nnmbci (10&] bctoa^g ti 



»+9 
1«M error. Hence 108 — S4=9^ u before, 

(2.) A man bu 2 excellent bones ; nd a uagtc'faoise 
Gfawse and furniture Worth 150/. Now, if tfae first horse 
be put in the chaise, bis value with the furniture, &c. will 
be three tinci that of the tecood horse without it ; but, if 
the second horse be put in the chmte, bis Take will be 
double that of the first. What are the borsn worths 

(3.) A person being asked the time of the daj', replied* 
the day is now 16 hours long, and the sun risca at 4 
o'clock. Now, if yon add } of the hours that have passed 
since the sun rose to 4 of those which must elapse before 
the sun sets, you will have the exact time of the day, 

(4.) A person received 11 crowni and 7 dollars for a 
debt of 4/. 10«. iOd., and at another time received 4 
' crowns and 3 doUan for a debt of 111 15*. What was the 
value of a crown and of a dollar In English money? 

(5.). A person distributed io charity 2d. a piece amoo^ 
several poor chitdren, and had 4d. left. He would have 
^iven them 3tf. a piece, but wasted lOd. to be able to do 
It, What was the Dumber of childreo i 

Exaa^la exereuitig Note 2, 

(6.) If g X4K2— f] •=4X4732—41 " what ii gf 

jintwff ^018, 
(7.) If r)4-12r=300, what is rT Atumtr, »«M| Ac 
(8.) Given «>=100 to find the value of x. 



ARITHHBTICAL FKOORESSIOKf 

lie of lonrithi 

ARTTHHETICAL PROGRESSION. 

Definition. When a series of numberi increase^ or 
decrease, by an eqaal excess or difference, tfaoae num- 
ben are said to be in arithmetical progreiHoH ; such aa, 

2, 4. 6, 8, 10, &c. ; or IB, 14, 18, 12, 11, &c 
and the numbers which fonn such series are called the 
terms of the profession. The first and last terms are 
usually called the extremes. 

Note 1. It thru numbers be in u-llhmeticiil pnigreuiaD, the mni ol 
the eitremfi irill b« equal to double tliemean; and the product of tba 
eKtrsmea, incieued by the jquare of the comnioa difference, wilt be 
equal to the iqnBrB of the meau. Thua , if 3 . 1. 9. be in ■ritbinslieBl 
progrcMion, ihea will3+9— rx»,«Dd9x5+Jx«=7x7. 

f, Itfeur numben be in aiitbtiietical progieuion, the lum of Ae 
two enremel will b« equal to the luiu of (he meani. 

Tho^ if i- 9- &• 11- be in ariibnetiol propesdoot 
TbeD Kill! +11—5+8. 
3. If a series of nunibiiri, (coodidiiB of any nambnr of tenu) be 
iu aikhmedcal ptogreuion, the lum of the eitcemei will always be 
equal to Ihe jum of atiy two mcuis eqnldJMant Irom the eitiemel; 
|Or W dooble the mean, if the lemu be odd. 
' Hull, if S. 5. T. 9. 11. 13. Stc. be in >riihmecicBl ptogreuioo, 
Tb«uiwm3 + 13-J+ll™? + 9. 

Or, iS U*. 1. 10. 13. &C. be in iriclimetlcal piogrenion, then will 
1 + 13-4+10=511 XS. 

i. The difference between the extfemej ii equal to (be prodoet of 
the oommon differeuce by the number of tenoi leu onq, 
Thna. if 3> 5. ''• 9. J cc. bg in ariAmeticil pragreauon, 
TbenwitlS— 3-=«x*— 1. 

5. The number of termi, where the termi are odd, i( eqaal (o the 
sum of the Ifcrma, dinided h; lh» iDean. 

That, 3+a +7+9 +11=35^-7—1. 

6. Tbe aum of the Uroii it equal to tbc namber of term* multiplied 
b* the mean (eim. 

TUn»3+i + 7+9+ll=ixT. 

7. If out of any leriei of nanberi in arithmetical progreMloil 
there be taken any scrtei of e^idiManl termi, thai lenei will abo be 
in aritlmMieal progienimii 

Thai, if S. 4. 6. 8. 10, 11. l4.Scc. be In aiitbmedcal prograMKMW 
Then will *• B. tt. &c. be in ariih, prog. 
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8. Iimnyieriea ofnumben iii ari(hia«ieal pragreiuon, the com- 
inoD excels or difference h as often lepsated oi there are term) in the 

iioallj liicremed or diministied by the comniDn ckccm or difference. 

9. 'Ilie r«leii for an a»ccndiug or deiceadiag teriei an tbe tame ; 
for, a descending leriei becomes au ascending one by beginning atlJic 
l«ail term. 

Pnpotition 1. Gi'wH the leait trrm, the greatest 
term, and the number of terms, of an arithmetical pro- 
greiiioa, to find the sum of^ the tents. 

Rule. To the Uast term add the greatest, multiply 
the sum by httlf the number, of terms, and the product 
will be the sum of the terms. 

Prop. 2. GtivR the least term, the greatest term, and 
the number of ttrms, to find the common excess, or iif- 

Rule. Divide the difference between the greatest and 
the least terjn by the number of terms less unity, and the 
tjuotieat will be the comiuon excess, or difference. 

Prop. 3. fiiten the least term, the greatest term,and 
the common excess, or difference, to find the number of 

Rule. Divide the difFeietice between the greafesf and 
the least term, by the common excess, or difference, the 
quotient, increased by an unit, will give the number of 
terms. 

Prop, 4. Given the greatest term, the number of 
termf^, and th* common excess, oi- difference, to find the 
least term. 

Rule. Multiply tbe common excess, or difference, by 
tbe number of terms less 1 : subtract the product from 
the greatest term, and the remainder will be tbe least 
term. 

Prop. 5. Giten tlie number of terms, the common 
excess, or difference, and the sum of the terms, to find the 
least term. 

Rule. Divide the sum of the terms by the number of 

terms ; and, from the quotient, subtract half (be product 

of tlie common excess, or difference, by die noinber of , 

terms less 1, the remaiader Will be the least tertn. 

X 
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Prop. 6. Gitien ike katt ttrm, the numbey of termt, 
and the cotnmon excai, or differmte, tojind thegreatttt 
ttrm, 

Bule. Multiply the number of terms by the common 
excess, or difference, and to that product add the Ibast 
term ; from this sum subtract the common excess, or dif- 
•ference, uid the remoiader trill be the greatest term. 

Kote. The rolloninjt. pcaposiUaiu uid theoremt conlaln the whole 
f TBCtice of u-ithmclical jprofatama, (inctudiug the [irDpDsitiouii and 
rules tlreidj' giTen;) 

r M^hc teiiC term. 
^{^■■tbe greateat term. 
!Where<R=tbe number ot terms. 
'i i^ihe nim of the tenni. 
\cfEsthe commoD excen ot difference. 

lProf>oMli[m.l. .Gntnl,g,andti,iefi»d$mndd. 

. Tlieoreml. 1+7x5-='- ""'"■Hi™'' 

IProp.i. Gittni,g,anit,tiifittdnandd. 

, K«. m.-^=.. 7Ie„.lvi±t^=rf ■ 

Prop. 3. Ciem I, g, uid J, tojind n md 1. 

Tfeo. V. £li+l=n. 7S«.Vi.€:i+i vSiLu 

• ■ rf B ■ 

Prop. 4. , Giuoi I, n, md j, tajind gai^d. 

Theo. Vn.-jp — t-g. Thtc. Vm.':^J^=J. 

n— 1X1 
IVop. 5. Given I, n, md d, tajind g and 1. 

Then. IX. I+^TTi xd=g. Thta. X. ^W+JO?i"«- 

Prup. G. GJcen I, I, and i£, fn^d j dnJ n. 

•mo. XL jv/sA+iC^'-i'''^^- 

TV«. XII. \ /srfi+ggii)'— i S. 

5T ' ■ """' 
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Pnp. 1. Given g, n, and i, to jSntf I and J. 

Thfo. XIIL^— «-"■ nri. XVf. l^^iiwi 

Fnp,li. Civtng,n, mdtt, Ufiad land h 

Thee. XV. g~-'i—ixdwBl. TAm. XVL Jj+'i— nrfX — 

f^. 9. Gtvmf, I, rvul d, tafnil and n. 

m,.IVlL |yj;;^^i»_ad,+id=,. - ■ 

Prop. 10. Gtwn n, h ""d d, tafind I and g, 

Tito. XIX. -i — IT^Xirf'"^- ITi™. XX. -i- + n— l'+}J=g- 

The applicalioo of the preceding llieofcmi is very evident Mid 
easj. HuleJ might here be iaierted, were Uiej ot»Bj( ui^ forliDd- 
iiig the Bum of poli|g«nnl and fgUTOie niimbets, constitulin; part of 
ient Vyihegarem speCulalium alioul nnmbers, &c. Should 



Examplttto Pnporition V. 

(1.)' If the least tenn of a series of numbers in arith- 
metical pTOgr^sion be 4, the greatest LOO, mA the Dum- 
ber of terms 17. what is the sum uf the terms} 

4+100s:10^ uid 104x17=884, aaiwer. 

(■2.) If the least term be 3, the greatest 108, and tlic 
numlier of teims 14, what is the sura of the terms 1 

(3-) How many strokes does the hamaier of a clock 
strike in 12 hours! 

(4.] If 100 stones be laid in a straight line, and ex- 
actly the space of a yard be left between one stone and 
another, how far must a person travel who gathers up 
these stones singly, returning with every one to a basket 
a-yard dlstaBt from the Brstl 
x2 
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ExampkM to Prop. 2. 

(6.) If Ae least tenn of a series of Dumbers id arith- 
metical progresaion be 4, the greatest 100, and the num- 
ber of terms 17, what.is the com non difference brtweea 
each term 1 



(6.) If the least term be 3, the greatest 108, and the 
number of terms 14, vhat is the Co.mmon difference 1 

(7.) A person travelled from London to a certaki 
place in 8 days ; he traveled 2 leagues the first day, and 
every day he travelled- farther than he did the preceding 
by an equal ituniber of lei^^ues ; the last day he travelled 
23 leagues : Iiow fat did he travel every day 1 

Examples to Prop. 3. 
(8.) The least term of a series of numbers in arithme- 
tical progression is 4, the greatest 100, and the comnioa 
difference between each term is ; what is the number 
of terms 1 

6, gi*ei IS fur (he qno- 
he number of lenni. 

i[9.] Ifthe least term be 3, the greatest 108, and the 
common difference b, what is the number of terms i 

(10.) A man, going a journey, travelled tbe first day. 
2 leagues, and the last day 23 ; lie increased his journ^ 
every day 3 leagues ; how many days did he travel ? 

Examples to Prop, 4. 

(11.) The greatest term of a series of numbers in 
arithmetical progression is 100, the number of terms 17( 
and the common difference between each term ; what 
U tlie least term I 

11 — lxS=^<9S; (hen 100— 96=^4, utawer. 

(12.) If the greatest Unn be 108, the nnmber of terms 

22, and the common difference 5, what is the least term i 



FARTIl.j OKOHBTKICAL PBOCBESGION. 233 

' (IS.) A man in 6 days went from L«Midon to a certain 
place; every day's journey was greater than the preced- 
ing one by 4 miles ; his last day's jonmey was 40 miles : 
what was his first 7 

Examplet to Prop. 5. 

(14.) The number ofterms is 17. the common differ' 
ence 8, and the sum of the terms, ot'aseries'of numbers, 
in arithmetical progression, is 884; what is the least, 
tennl 

. 884-!-17-=i2,nndTi^lX6=96! then 50— ^=4, Ihe lenil Icnn. 

(1&.) If the number of terms be 22,. Ihe cffmmon dif. 
ference 5, and the sum of the terms 1221) what is the 
least term l 

(IS.) A maa is to recdve 300/. at 12 payments, eaclf 
succeeding payment to exceed the former by 4/. What 
willJib first payment he?. 

Eicamplii to Prop, 6. 

(17.) If the least term of a series of numbers in antb> 
luetjcal progression be 4, the number of terms 17, anil 
itbe common differeuce 0, what is the greatest teini ? 
. ity.itmXQt, And 10I-t.4=^106; .Iheu 106— 6=100, .the ;rea(MI 

(18.) If the kast Urm be 3, the number of terms 22* 
and tbe common difference &, what is the greateut term I 

(to.) A niaDbought.lOOyardsofcrotli;thefirstyard 
cost him -It., and each succeeding yard 1*. more to tha 



GEOMETRICAL PROGRESSION. 

DefMtion, When & series of numbers increase by h 
(Wmmon multiplier, or decrease by a common divisop, 
those numbers are said to be in geotaetrical prorretsion ; 
such as 2, 4, U, 16, &c. ; or 27, 9, 3, 1, &c. The first 
and lost tfrjns are usually called the eKtiemes, aad tbe 
coKHaon multiplier or divisor the Tttio. 
x3 
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Note 1i If tArw nniuben be in geometrical progretuoD, flie pro- 
duct of Ibetwo eilrcmci irill beequnl to the iijuBmof the.iQenii, 
Thug, if 3. 9. !7. E>e in gcom^rical progreiiion. 
Then will Sx37=>4x9. 
t, Itfoar nnmben be in Eeometricsl prognsiion, (lie ptoduct of 
tLe liro eilremes will ba equal lo the product of ttie idcuib. 
That, iff. 4. S. 16. be in geometiicAl Jirogresiion. 
TfaeiiwiUixiG'-4x8. 

3. If aierieiof Dunibers(coiiditin|orBnjnuniber of terin>)be ia 
genmetricitl progretiion. llieprodnclof ihe (wu eilremes will be equal 
10 the product of any two means equidistant fiora _the eitremei; or 
10 the «qaare of the mean, if the terms be odd. i 

* Tliui, if 1. 9. 4. 8. 1-6. 3^ &c. be in geometiical progreuion. 
Then win Ix.31=a>:16=-4XB. 

Or.ifl. 9. 4, a. IC. &c. be in yeometricel progreaaioif. 
Then RiU]xl€=!x8s>4x4> 

4. If, outflfanj aeriei of DUmbers ingenmctrical progreuion.thera 
be taken any series of iqnidiitant ternu, lAoJ aeriei will fikewise be ii> 
cf^ometricaLprogreuion. 

rru— ffn t <■ ic on n. «.- 1..; '-rickl proErcssion, 



Proposition 1. Given the number of terou the rofio, 
and either of the extreme termt, of a timiled geometrieat 
ttries, to find the other ettreme. 

Rule. Write down a few terms of a geometrical series, 
beginning with, and formed by, the giveii ratio ; over 
whicb place the ^ithmetical series 1. 2. 3. 4. 5. &c. as 
indices: observe what figures of th«se indites, when 
added together, will give a number an unit less than that 
expressing the numbor of terms; and find the product of 
the terms in tlie geomeb'ical series nhieh stand under 
these indices. This product multiplied by the first term 
given in the qtiention, at the first term divided by this 
product, according aa the progression is increasing or 
decreasing, will give the term sought. 

Prop. 2. Given one extreme, the ratio, and the number 
/if termt, of a geometrical leriee, ttfind the mm of the 
terma. 

Bale. Find.tbe other extreme by iVo;tMitiwt 1. Thea 
divide the difference between the extremes by the ratio 
laisl; the quotient increased by the greater cttreme 
will give die sum ofthe lerms. 
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Prop. 3. In any itries of tWHnJfTj t« geometrical 
progrettion, decreasing, ad infinitum,— given tlu jirst 
term and the ratio tajtnd the sum of the tertet. 

Rule, Subtract the second tenn from the first ; the 
squareof the first term, divided by this difference, will 
give the aum of the secies. 

See the 1th note in circulating decimab, Part I. page 1 05. 

VMt. If l=the least teem, I s=>lhe luni of (be uriai, 

j;=Uie grealett, I r^=(liB caljo, 

fl=lhe number of teims. | ff^^tag^rltljm of aii;y letter 

Then will the following ihedremi eiliibii all the pimible taw> of 
geometrical progreuion, inclading (hote already gUen. 

PropojitioB 1. Giceii I. g, and n, tofiad s and r. 

..11. 3^ 

l]s=r ■ '' ='■■ 

Prop. 3. Ciwn /, g, end i, tojiad u and r. 

^^ i Jog- g—i^- ' . . 

I log. t-l—log. 1-g 

Thea. IV. =r, or lag. i—l—tag. i—g-^l-g. t. 

Trap. S. Gti*" i, g, "od '• tojind " "id '■ 
I*<«.V. r I log. !■ 

I7K0.V1. ''-7^='.'"-'S + 7^='- 
Prop.i^ Gictnl,n,i"tds,iofi»dginidf. 

■ ThrcVll. ex<"^— Jx^^ 

. TSm-VIU. il— '■''«^'. The»alueof J intliafintequMioo, 
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• Pti^. 5. Oiien I, n, and r, to find g and s. 

n-l .^1 
Thee. IX. fr =... n«. X. x(=<. 

T— I 

Prop. 6. CiKnki,aadr,iBfiiidgandn. 
Tha. XI. ix^*( 

e "^' 

3Vo.Xn, r ^'ilTzi^-ii or,l(>j.'i^l+l-i,(i)j. r=H. 

Prof.r. GiwB^.n, and 1,(0 ;!iui iand r^ 
B— 1 «— 1 

■ 2-A^.XlIl. ixi=Il=«X^ 

TTkb. XIV. llZL = -£- 

Wbeiclbi^ fdtueof liDlheEntequBlioD, undllieTBliieorr iH4lie 
tecoud. mu» be found u directed in tbe aecmA ante in DoubU Po- 
jilinn, being the ntust difficult propoiitioii in geotnetcicaLprogrciiaioH. 

Prop. 1. GitwD g, n, and r, to^nd J and t, 

ntfl. XV. -L^i. ' n«. XVI. —rJ^^^t- x£— I.. 

Prup. 9. Gi'vM gi t, and t, tefiiul I and •>• 
T/Ut. XVII. rff+.— rt»^l 

Vs— I'g-rg+t— i-i 

Jog. r +. - 

Pnip. iO. Giiwin, », ond r, lofind I andg. 

necXIX. ^— i^ Tft«,.XX. -^^~Xi.=:fi. 
T r— 1 

The abuie ihenreius will antwfr fin (dj ^Qils Mriei or nuaibers> 
eidier iucTeHsJDg or decresungi (lee note 9tb Aritljmeiicil Piu^rea- 
non.) Bat, if the serin decreue, ad infinitum, then o will be io^ite, 
or ^ealec thin on; Buignable number, slid U^O. Hence the three 
following iheorrnu luiiwer all llie potiible ciabi of UD iufinilclj da- 
crjiiinf geumetrical progreiSEoii, 
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FTap, 1 1. Gi'vm g and r (a^od i. 

Tifo. XXI, -^= ». Or ptocBed bj Prop. 3rd, page S3i. 

Prop. la. Given rmd i MjSud g. 

T),to.xxn '^ — - =g. ' , 

" J*eo. XXIII. '— =S7-. Ill the tliree preceding Uieoremj, if the 



Exampltt to Propeiltion I. 

(1.) The f^nt, or least, terra of a tenet of numben in 
georoetricHl progreBiion is 3, the ratio 3, and the number 
of terms 14, what ift the greatest, or last |erm 1 

alMrlM. 

in (lie number of teimi 
. S43 X a43x3nt-11»4393 
Tiien 1594333 X 3-b4763969 lUe 14Uiterni. 

(2.) If the first, or least, terra be 2, the ratio 3, and the 
number of ternig Ip, what is the Vaat, or greatest, term X 
(3.) A draper sold 20 jarda of cloth ; the first yard for 
Qd., tlie Bccond for 9d,, the third for S7<f., &e. id triple 
proponion gcometrica) ; what did he sell the last vaH for? 
(4,) The first, or least, term of a geometricu series is 
fi, the ratio 3, aod the nuiiiber of terms 12; what is the 
last, or greatest, terra ? 

1 . t . S . 4 . 3, &c iiidicM 
S . 9 . e? . ei . 343, &c. geometriCBl leriet 
3 + 4+ 4= llontlMi thin tbenambcroftcrmt 
«r X B( xBt = l71J4r 
Tbtn.lt1W X i aB amias, aniitw. 

Note. If tlie greatest term (8B5TS5) lied been ^iven to find the 
IcBit (5), llie opciation would have been tile sami:, excepting tiist 
685735 must liare been dirided by 177147. 

(5.) If the first, or least, term be 7, the ratio 2, and the 
number of terms 19, what is the last, or greatest, terraj 



.Cf^o^lc 
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(3.) A tlirasher worked 20 da^s-for a &nner, and re- 
ceived (by agreement) for the first day's work 4 bariey. 
come, for the second 12, for the tiiird 36, &c., in triple 
proportion geometrical; what did he receive for his last 
day's work, admitting 7(180 barley-corns to fill a pint mea- ' 
sure, and the barley to be worth 2t^6d. pee bHsbeH 

Examples to Prop. 2 

(7.) If the first term of a series of numbera in geome- 
trical progression be 5, the ratio 3, and number uf terms 
12, what la the xum- of the terms t 

The IBM or gteatfil lerro (by eiarnpla 4,) is 885735. 

Then e857S5-~£=Sa5T30 clifiirence belwesnthe eitienira. 
And 3—1=2 ratib less 1. Hence 885730-^2=442865 ( 
sod 442863+885735= 13£e600, luni of rhe (enns. 

(&) If the firit term be 4, the ratio 3, and the number' 
of terms 7. wbat is the sum of the term»? 

CLASS II. exerciiing alt tkcptecedtng propositiaus. 

(0.) What would a horse besotd foe that has 4 shoes on, 

with 8 n^s in each shoe, at 1 farthing for the first nai!, 

, 2,for the second, 4 for the third, &c. And, supposing ano- 

ther horse to be sold witli only two shoe^ on, on the same 

conditions, what would be the difference in their pricest 

(10>] If a servant should agree with his master to serve 
faim tl year^, without any other reward than the produce 
of a wheat-corn for the first year ; and, for the- second* 
year^ ground sufficient to sow his first year's produce 
on, &c. from year to year to the end of the time: wbat 
would his wages amount to, admitting each wheat-corn 
to yield ten by sowing, TOSO wheet-corns to fill a pint- 
measure, and that be could sell his wheat atSf . per bushelt 

(11.) A nobleman dying, left ten sons, to whom and to 
Ills executor he bequeathed bis estate as follows: to bis 
executor he gave 1024/., the youngest son was to have as 
much and half as much, and every son to succeed the next 
younger in the same ratio of ) ) ; wbat was the eldest son's 
fortune, and what did the nobleman die worth? 

(12.) Required the sum of], J, ^, ^j, &c. continued 
J & terms? 



ogle 
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{13.) Required (he sum of -As, th' -n^z' rehv Ac- 
carried to 1'2 terms, 

(14.) The ^eater extreme of a descending series in 
geometrical progression is 1835008, the ratio •£, and the 
number of terms ID; what is the sum of the terms? 

Example! to Prop. 3. 

( 15.) Required the £um of A+tJb +tbVo+t,J4bii. *«■ 
ad infinitum. 

A~ii^HSD> diTerenee between tlie firsl and Mcond lerni). 
ftxA=A, «1''«"' "f Ihe firwterm. Then ^-^g^l, .mwer. 
: Hence we, ma; iofer, Ihst ir a ball w^re put in niolion by a fbrce, 
/.-whicfa mored it ^ of a leig'ue, or 1564 yards, the Gnt ninut*, (or 
*By ponbnoflimcJTJjofalcBKiiB, or 193j fardi, the lecood, &0. 
fer MtT, it vould gn no farther tliBii 1 mile 1 For, it H OTident, that 
■re+1&,-*'=- adiT^ii™, — 3333, &c. odin/ni/utn; and Ihia is equal 
t<i j Iri<^iiel;>.by the natuie of Tulgar frsclioni and infiutte dacimala. 

,('€•) Required the sum of j+i'f i+TV> A<=- ^ *'>' 
Jtnitum. 

(17.) Required the sum of §+i-f^+A' A<^- ■<' '*■- 
. _finitiim, 

(18.) If a body be put ia motion by a force which 
moves it 10 miles the first portion of time, 9 miles ia the 
second equal portion, and so on (in the ratio of ^) for 
■*vtr, how many miles will it pass over I 

VARIATIONS. 

Dtfinition. Bj/ Variationa are meant, the different 
ways any number of things may be altered, or changed,' 
with respect to their places. These are sometimes 
called €hanget. Permutation, Altemation, &c. 

Propotition 1. To find the numba- of ekanget that 
ean bt made of any given number of things, all differtnt 
from tack other. 

Rule. Multiply continually together the numbers 1, 
3, 3, 4, 5, &c., to the number of terms ; and the last pro- 
duct will be' the aoswer. 
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Prop. 1, Given any numkr of different things, to 
find how many changes can be made of tktm, hy taking 
«ny given nnmbtr of them at a time. 

Rule. Multi|>ly the number of tbiogs by itself teas 1, , 
and that product by the same number less 2, &c. dimi- 
nishing each succeediirg multiplier, by an unit, til) you 
have made us many products (abating ooe) as there are 
things taken at a time; .the last product will be the 



Exan^Ui to Profontion I. 

(1.) How many changes may be rung by 8 bells ? 
Ixs>c3x4x5x6x7x8=403i0, answer. 

(2.) How many changes may be rung on 9 bells ? 

(3.) An arithmetician asked a farmer with whom he 
lodged, whrtt he should give him ]wr annum for board and 
lodging ; the farmer asked him Ibl. The arithmetician 
said that was somewhat dear ; however, he would give 
him that sum if he would find him with bo^rd and lodging 
so long as he could place himself and the honest farmer's 
family (consisting of peTsons) in a differeni position at 
dinner. How long might he stay for 25?. 

(4.) How many changes may be rung on I'l bells, and 
how long would they take in ringini; once over, sujtpostng 
10 changes to be rung in a minute, and the year to con- 
sult of 365 days 6 hours 7 



Exa^kt to Prop. 2. 



8X8—1X8— Mx8— 3=8X1X6X5=1680, «ni«er. 

(6.) How many changes may be rung with 7 bells out 
of 12 e 

(70 Rei|uired the number of words that can be made 
with 5 letters of the 2B in tiie alphabet, allowing any 5 
letter* to make a word I 
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COMBINATIONS. 

Definithm, By Omnftitiattoiu must be understood a me- 
thod of bbiog a letB number of quanUties out of a greater, 
as often aapoauble, wkbout respect to their places, and 
combiDing uem together. 

Propctition. TafindtheeombinaHontofalestnumbtr 
oj thingt out of a greater, all differait, 

Rule^ Take the series 1, 2, 3, 4, 5, &c. up to the less 
•umber of things, and multiply them continually tiwe- 
ther : then take a seiiea of as many terms, decreasing by 
an onit, from tiie gv«ater number of things, and multiply 
thtm continually together. — Divide the latter product by 
the former, and the quotient will be the answer. 

Exampla, 
( L. } How many combinations can be made with S letters 
out oftfae 26 of the alphabet? 
1 X«X3X4X3 =-180 ii"i»r. 



13 5 f 



X3i3x22 



13X5x2xaax22 = <>0780~ 



(2.) ^ successful general was asked by his sovereign 
wl^t reward he should confer upon faim for his services ; 
the general modestly asked only a farthing for every file of 
10 men iti a file which he could make with a body of 100 
men; what sterling money will this amount to? 



COMPOUND INTEREST BY DECIMALS 

fat p=< the pilncipi] or Honey lent. 

ri=tbe ratio, or ■mount of ^1 for ■ year, | year, \ytai, Ace. 

uioriliiig u ^ paymenti We made jcarljTi j jBarl;, quir> 

lerlj, kc. 
imifaklioM, arnwnkr q^pajiDWiiM. . 



,wlc 



COMPOUSD 1NTBR18T BT StCIUAU. 



RMMpei 


The«Diuo>iti 


rf^l.or^ 


luu of'r for 




Hd'f.j«rlj 


VMrtMij 






peytuenH. 












t^ 


1-0*5 


10113 


l-fioala 




J-OS 








1-W*5- 






1-OM 






1-0873 


1-013T5 


' ^■«4^ 


iJ2i_ 





: 100+3 !! 

! lOO+lJ :: 
: 100+J 



e amounts, or »alae. of r, in lU prMisdtog bibie, ue calco- 

tUul: ■ ' . ■ 

■ liJlS ■= r fur J ywrljrpajmenU.- 
: 1-OUla => ' 'I'l ijuuurlj psjoieiitv 
Thii Bielhod i* inosi commonij u»*d,— Soma wriieii find Uui **lue 
*rr lh»! lei n. = die «no«nl of ^I Ibrluilf . je«. « S pet «ut. 
tLba lo3ininitoW>l«<ilytb*-Uuoi>niounlfoiLaji!Wi hwice/ «eeo«lii« 
M the principle w. «Uch ths ruU.^cfn. pound uiterMl «t founded. 
1 ; m ;t " : 1 i)S •■■ ■« — ^/l-OS s= 1-01*869, &c. = r, for j 
yeui J p»jiii*|"*- ... - ~ -- -,— - 

1 . «* ;: m' ; J-03 V »=ay''l-03»B f0074ir, &C. = r, fcr 
^ukcterl; p»jioeiito. 

^,if«a^thesmoiuitof^I Ibi-'Ofajew.atfiperceyLllKDrK 






. And -ib^W tfalv^ ^* Bppe>t-iMbeq>M«-aurecttha(Liliose ^fM 



time, ejpscWIi in ihi 
(hfl. fpUowiug [able is m 



■be MltAiIalion.of antiiiitiet; for v 



Rjite.pc 


■rhe»iDoumof^,ory» 


!»• oirrlut 


YCMlj P"J- 




yosttiady 








pajraents. 






1-<1]4SS9 




f 


1035 


■ 1 OtT349 


J-OOB637- 




1-0(9803 


nKwass 




l-a22%5t 


101 loss ■ 


l-ilS 


J-02J695 


l-OIMM 


51 


i<as ' 


i-osTias 


1-0)3473 


1-06 


1 -0*9563 


1-014673 



VaRTIIO COXFOOVD tRttllBSTST sseiltAis. £tif 
<9ition 1. Given the principal, rate, ait4 Unu, tiT 
amuitnt or inttretft 
Rttlr. Find the amolint of £1, for tbe first payment, by 
simple int^reat, whi6^ involve to iDc-h a power as is de" 
■oled by the number of paymenta. — Thb power, mui^ 
pUed b; the principalr will give thettmouiK ; from wfaicb 
d^\ict ttw priwipal, und'the remainder wll be the in" 
terest. 

Ort TTieo, I. pytt^a, aAm p, r, ani t, ore gim. 
LegBTiOmitaas, hig. p. -f fog.V X t b teg, m, 

Ginm t&e amount, rate, and time, lofiid 
frmcipoL 

Rule. As the amount of £ 1., at the rate and for the 
time ^ven, fe to £l., w » the amount gives to lAts fviw 
cipal reunited. 

Or, 'nea.VL-—^p,idiata,T,tmH,sTegiitir. 

LogariAmUaUg, Itg.a—bg.rxt'Btog-fr. ' ~' 
frtp.S. Cimf, a, and f, (ojinifi'. 

•nm. III. 

Pl ■ 

big.—itg.p'. 



the^hU 



'LtganOmia^t - 



trap. 4. Ohen f,a,mutr, tojiifd I. 

« Ifl beaat a whole luiinCcr, it e&nnof 

Thto. IV. — =»*■ b« fonnd whbout logstilhmi. 



I^giTUAmicaUn, 






Examfiei to Fropetithn 1r 

(t.y Wh«t will 2D0/. amount to iir 9 yemta, ^ S per 
cent, per ftonnoi, componnd interest. Mid what interest 
will it gaivl 

Bere the anHxmrofiSl far the finl piynwnt ia .£l''OSi aai 1'0S}( 
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l'O5xlO5xl*OSxi'05xVO5 = l-34OO956«fi«(=%r<). Tbii ntDt' 
llplied b; 300, gireg 166 019138195 ^^6B 4} 36.1 (^px^ 
Itie aiiHiuDt; from wliicb deduct CUOJ. the piiocipaJ, aodtbc r(iMiQ>- 
.der, 681. Ot. tjd. 363,' nitl be tlie iateml. 

(2.) What will 275/. amount to in 3 years, at 6 per 
^ent. per annum, compound interest f 

(3.) What is the compound interest, of 700/. ]5«. for 
7 years, at 4 per cent, per aonuni i 

(4.) What is the compound iiiterett of 800/. .fix 9 
years, at 6 per cent, fwr annum? 



Exati^k$ to Prep 2. 

(5.) Wliat principal, put to interest for 6 years, wtlt 
Atoouat to 268/. 6t. 4\d.303 at 6 per -cent. p«r annum? 

First, £i6B 4{ '363 = S6S-OI9112S195 ( — 1^> udl-OSXt-OS 
Xl-OSxl-0Sxl-O3xl-O3 = 1-94009564D63S (. = '') ■mnuut ofll. 
fur Shears. Henee, 

1-3400956M1623 i .11 i: leS^lSlSSltd : fOOl. lU ptincipal re* 
qtiired ( = -^.) 

(6.) What principal, pat to interest for 3 years, will 
amount to 318/^ 0». 11|(^ at 5 per cent, per annum i 

(7.) What principal, ptit to interest for 4 years, at 4 
per cent, per annum, will amount to 81o/, lbs. Qjrf. 
. -2504832? 

(ft.) What principal, put to iirtereat for 9 years, at 



Exampfei to Prep. 3. Theorem til.' 

(f>.) At what rate per cent, will HOOL amount to 268/. 
Oj. 4|rf.863 in 6 yeara time T 

Krst, ^960 H -363 = ^M8-0l9ia81S5 (= a.) Md 
• S63-Oigi>aiE5-i-SOa = l-34009SGi06GJ (=— )j the Glh root of 



rARTII.} tQOATIOX et FATHBIITS, &e. S45- 

yfUch [by tUe nle pigE 11^ Ii l-OS ( — — ■ 

Or, t^ ifiun TMit gf \■S^009SSiBGi^ ti 1' 15T63S, mf (Af cube-m* 
tf" HSreSS <t l-OSarotvM. Jf««Mli(<raWil6^cn>t. 

(la.) At what. Ate per cent. w3t' 27if. amouiit tO' 
318/. 6«; lli<f. in 3 ;eat» time T 

(II.) At what n(e per cenUwHl TOOf. 15*. amount to- 
91s/. l&r. 6|4^Z&IM832 in 4 jeati 1 

(13.J At what rate per cent, will mof. anHMint W 
r2iit.-li:.3'iiil4ffKfJ6d,m0ytafi't 

E^fM^t to Prep. 4v 7W. tV. 

fIS.) In \^at time will 20df. ftaount ta 2«8/. Ou 
fj^raS, at 6 per cent per anniHn ? 

'Fben IG@'019lS8ll3-}-«}a — tKHOogsnoess (^-i-^rty 

uliidv WR(t dinded bj 1-05, f 
mAhiDg rcDwio^ tl^e number oi 

Nelr. Tlirnnrt&nl iffinding At tau, bg rtpeaicd itiniMN, if m«la 
die e^ fry Mr. Ward, (ue £>. 9t\k paf US; Sth <dU. ef hit Math,- 
GuiJe,) and »«tr«( vrttcn hmejolimtd *fe etmiplti but it itfarjrom 
itiiig an eligiUt or cimet mahaii, A MWf wrve to tm» a ^utttiatr 
vben tA< fuic kt^you Co fti idIm/< yeorr. Hhe bat ■letiUM'^otvBif A* 
gunCioiu in (hit Bud lh< pncAfing- ^n|MMli«ii ii by legariffinu. 

(14.) Inwbattin)ewtUS7&l.amottntto318^8r.llitf.. . 
U & per cent per aBnum 1 

(15.) lu what time will TOO/. 15«. ainouDt to 8IM. 16r. 
9|rf-.^d>04932, at'4 per c^nt. per anailiul ^ 

(19.] In wliBt time will ^0/. amount to 12411. 1,r. 
^dii-iiiiai^. at & per cent, per annumt 

EQUATION OF PAYMENTS AT COTIPOUND 

INTEREST. 
ProporithH. AnJMf leUral debti, d*e al d\ffertnt 
timet, /rem one penoit, to JM Ute TRVK tfMted time 
for paying the Khoh at oncti without hntUktr t» M» 
ieitor or crtditor, ellotitng ctmpom4 interttt. 



'248 SqOATIOH of PAYUEBT8, 4tC. 

Rule 1. Fbd-lhe amount of each debt from the iimt 
it becomes due to the time of the Uat pajment, [by Prop. 
1. Compound iBteiest,] add the^eaaiouiiMi together .with 
. the lust payiaent, into one ium. 

2. Find in what time [by Prop. 4, Compound Interest,] 
the sum of the deWe will amount to the sum of the amounts 
' fflund above; — this time, subtratted from the time the Iwt 
pajiuent becomes due, will give the trut equated time. 

Nole. Thi« tole, which is Sir Samuel MorebBUft, ii founded onlha 
ume manner of lesHning as the comman tple, P^rt I. arid will btibg 
out the Mine sntwet, alluHiog aimpte inteiCBt instead of compaond.-— 
Were lhL> ■ place fur algebnical deiuuDaiidlians, a might eaiil; be 
■liewn, that Iho atwve tuie is uiihetsallj true,- allOwii^ aaipatmd a- 
teral, whetller we argue from Bun«u j, Ko«j'i, otMalatwi't prwci. 
' pL'i, it bein^ deducible froib each. 

(1.) A owes to B tOO0(., 200f. of which will be d«e 
one year hence, 2001. two years hence, t50l. thqae years 
hence, 300/. four years hence, and IbVl. five years hence ; 
should these persons agree to have the whole discharged 
at once, what will be the true equated lime, reckoning 
' interest at 5 per cent, per annum t 

l-O5l*xW>0=M3-l01S5 BioouBl of the first pajmcnt. 
' T^'xatWaiaSI'dtS diltoofldesMond. 
riIil*Xl50-rlP5378 ditto of the ihird. 
r05t ixSOOss^JS- ditto of ihe faurth. 

150- but paymenL 

^llOS'OOliS turn of die amoDati. 
S0O+«004-150+30O+15O=^l000, sum of the debti. »ow mt 
iiBue to find in »ha> lime i: 1000 will amount Hi iTlIOS-OCUS, at 

5 pet cent, componnd interest ; imd here, ue mvH be under lAe at*tt- 
tiiif of milking I'le if legarithms, tiiice (Ai method made uieofin Eg. 19 , 
fege 245, mU by ■» «ion5 do. , . 

' , ■ . , 88400T , 884001 

FiMt, 110S-001S5— 1 , then Itg. Itg. IBOO =i 

O'OtoeJS (=li^. a— log. Pi) thn diiided by hig. 105 i-^lig- r) => 
, 0-0«ll893 gl>e. ?-0464, he. for the quotieix, (_ t.) Hence i yeta^ 
i lt-iA6i, Sic. jean— :S-9535, &o. Ihe Irut equaled time. 

(2.) nC person has 320/. due to him; and, attiieenjlof 

6 jeais, 96/. more will be due from tlie >ame debtor ; how 
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both parties have agreed for the whole to be dUdharved 
■ at ODc«. The true equated fime is required, jeckooiDg 
interest at ft per cent, per aanum ? 

(3.) There ib 100/. pajable one year-hence ; and lOSL 
payable three years hence, what is the true equated time, 
allowing compquad interest at 5 per cent, per anaum 1 

(4.) There ia LOO/, payable one year hence, 200/. two 
years heace, 300/. three years heoce, and 500/. five years 
lience; required the true equated time fur paying the 
whole. at once, reckoning compound interest at & per 
cent per annum ? 

ANNUITIES CERTAIN. 

tk/inilion 1^ AnnuUiei certain signify any interest 
of money, rcn)s, or pensions, payable yearly, or from 
time to time, to some certain period, or lor ever. They 
are divided into two parts, viz. annuities jn postation, 
ur such HS are either entered upon, or are to be entered 
upon immediately ; and annuititts in reveriion, or such as 
are not to be eolered upon till some particular future 
■eventhas happened, or till some given period of time 
bus elapsed ; and the time the purchaser holds the an- 
nuity, after he has entered upon it, is called the rever- 
ritm. 

2. An aXnaily it laid to be inarrear«when the debtor 
keeps it in his hands fdr any certain time after the tenn 
of payment ; Had the sum of all the single payments, to- 
gether with the interest due upon each payment from 
the time of its becoming due to the time the whole is 
paid off, is called the amount of suchannuity. 

3. When an annuity, to be entered on immediately, 
or some time hence, is sold for ready money, the price 
which'OUght to be paid for it is called the present worth. 



ANNUITIES AT COMPOUND INTEREST, 

tjei n IE Ihe snatiit;, penmon, rent, or patjiatnU wliMhtt ytxfi 
■ bajr-yeulji oi quu-ceilf. 
'(*■ ike line, mnnialitrof'poijjmrta. 



S48 A^H"^''''^ ^^ jlRKlASSr 

r B ibe rat^, or amount of j£i. for m ye>r,.f ytm, ( year. Jce. 
■" iicsfflblg'iii Ihe psyraenM ■« mnfa yw^i Mf- 
yoilj', qutcterl^i Sic. bv chhct of the meiMdi or 
tables giien la compnund intetut. 
. «— lb* •«*«"?'• 

^rppfntion 1. Giwn the ammtity, pagabh in wli»U 
jf^ri, ifrat erajf e^iidl number of pt^mentt-, th€ rate ptr 
^^^{.,mftifiUf,toJindihe dtfwkwt. ' 

R«le. Make an nmt the first term. o( ft geoimtricif- 
Hries, the amouDt of ^I for I year, | year, } year, Ac, 
iherofm, aceordiiig as ^le payments are made yeariyr 
half-yearly, qiiarterly, *c.— Carry the aerfees to as many ■ 
t^tBS as there ore payments, and fiud itsswn, (by jpivpr 
jjli^f Geometricftl Progress, ioi])^, which ftioltiply by thw 
^'quil^f apd the product will be the amount. 



Lngarilimicotlf. log. ri^l+log.n, — ioj.r— l™Ji?f. fc 
^nip.3. aivma,T,ai>d t,tti_fiad K, 
TM. IE. ^x«™". 

legaritiiiikallf.- leg.r—i+log.a — (ay. t^— 1»«&^, ». 
PMp.3. Giirrn a, T, mul n, lojlnd t. 

Theo. in. — ■ ■ -(-las A B t be not b whole namlKr, it nnno^ 

, be blind with logariehmi. 

lag.T. 
Pri)f.4. Ciiitita,n, and t, to find r. 



tfuaSm. — ^-T*"— — — . After thU e^natjooii reduced to numbett, 

tlwidD* of r niut be ronml u ditettcd iii the 9d note in Doable 
Poddon, 1ft be ■ mi(«d fir*GtiDiii Um value of r euutot ba lowid 



cCoogk 
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' Exam^et to PropoHtio* I. 

(1.) What is the amount of an aDouity of lOOf. to - 
contimie & years, at 6 per ceoX. per anauiD, compound 
interest 1 



5-e3709S96 ; this multiplied b; 100, Ibc annuity, girei 563-T09f9S 
~=563i. !«. f -tSlMd. lot the *moaiit required. 

Or, hg Thtortn I. 



(3.) What Is the amount of an annuity of 60/. unpaid^,, 
or in Bireans for 8 years, at b per cent ? 

(3.) Required the amount of an annuity of 660/. Xa 
continue 7 years, at 5 per cent, pep annum T 

ThefoUomng Exampht are performed by Logarithmt. 

(4.) If a'pensbo of 356/; per annum, payable half- 
yearly, be unpaid for 9 yetv«, what will it amoimt to at 
9 per cent i 



Ice. r* E3 (h£310e9S, the number 

which is I70g433<=r' 

^. i*~-\=Jegt -?024S»i>— l-81«e048 

J'^.n,=/iy. HS=+9-*i04«<H> 



(6.) What is the amount of an annuity of 3501., pay- 
able half-yearly, unpaid for 4 years, at 4\ per cent, i 



SaO ABNL'ITIES IW AARBARa, 

(fl.) If ao annuity of 70L payable quarterly, be ni' 
pud for b yeArs, what will it amount to at 6 pa 

Emmpla to Prtp. 2. Tteo, II. 

(7.) Wbal annuity, unpaid forS jcar^ wHI ainoant tO' 
663/. IjU. 2-;t3E04£ at per cent % 

^563 14 fl-«3l04=i6.1-7n9J96=a. 
l-pfr^lHi-oe^^r— 1 dividend. 
, l'06xi-06xr06xl-0«Xl-0^l-338aaiS776=-r', indr* — l™ 
•S3e!(«55176, dW«». ■■ ■ 

Tlicn .333^^^. x56»T09*96«.£1M™b, ibe umnliy. ' 

(Q. ) What annuity, unpaid ht 9 yearsr wiU amount 
to 8B2/. &. e-04rf. at fi per cent. ? 

(9.) What an&liity, in arreant for T year», will anoaat 
to 465»l. )0« 6^. 3'7444,'at fr per cent, 1 ' 

Tif/oltotDing^ Sxamplu an ptTformed by Lagmitkau. 

(10.) Wbpt amniity, payable balf-yeaiiy, wiU'irmottiiS 
to_4107£.16*.'*M«(. at 6per cent. "if unpaid firByeare' 
__^^^67 t^^<^5^^j.^g|j^ l^ ,^, *h .^witioa n—l pc 



(11.) What aaauityr payable half-yearly, will amonojP 
to l&iaf. 8<. l.lrf. if unpaid lor four years, at 4^ per 
cent.T 

(12.) Whatamiuity, payable quarterly, will amouRt 
to 3IM/, l$f, \mi^ at 5 per cent, if anpatd foe 6 years t 

EMmpkt U Prop. 9. Xlfo. UI. 
(19-}. To iod the tine in which an annutty of lOOA. 
win amount to &e3l. 14s. a-23ltH({. at ftper cent, pen 
■on urn I 



VAST II.] AT COMPOCKD iKTERErft. S&In 

XS63 14 a^lOteiSiSS-TOW'S&i-a^ 

l-06—l= -06=1^1. ___■ .. 

563109J96 X 06=33 B»Mo776=rf— 1 X«- 
Then ??i5?55I2^+i = l338a955r76=ro6;i'i»*iicA™w!«r(«ii.f 
jrontuiMlly dMiInJ Ay r=il 06 [Mcerding to Mr- >**n' «t<i <x4>'t) tiU 

(14.V la what time «iill,an annuity of 86/., uhpaiJ, 
amoirarto'8Ss/.'?l*.6-0"ii.aV6„Ver'c^nt.l 

X15.) What time must an aitnutly of SwI. cdBHtfutift 
airean, at 6 per eent., to raise a stock of 4&&0/. I0»i B**. 
3-7444? 

the following ETMtnpIei arepafomud hy Logarithxt. 

lie.) Whattitoemustan aniaity of 95«f., payable 
balf-yeaily, be tqntinued, at 6 percent., to raise a stock 



11503304«=«r— « 



' Jw. 303-0a304=e;4814899 
log. lfB=l'2504360' 



*:y. r>=i». 103=OlJ8372;o-*31l)699(18=/, tlic number ofpar- 

(17.) How long muBt an annuity of 950/., payable 
half-yearly, remain io arrears at 4f per cent., lo niK a 

stock of iai5/.6»:i-irf.? . , , ,, 

(18.) How long must an annuity of 7Q(., payable quar- 
terly, remain in arrears, at 6 per cent.,"to raise'a stock 
4jf»04/. 10». lOirf.f 

Example* to Prop. 4. 

(10.) Required the rate per cent, compound interWl, 



15S AHKUITIS8 IX AftKIAKI, 

for an annnitir of 100/., continiuDg 6 years, to nise ut 
amnuDt of 663/. 14«. 2-23L04rf. I 

^M3 li 3-S9104=563-709296=c}. 

Jfi3'T0919e>' 563-7()»96--'K)0 

Thfn — r'i= . „ ... 

100 lOO 

Or. 5-eS709«gGr— 14=563709190— 1. How, bj (noU S, pBSV 
116) Dbabic Poeilion, I Ritd r^l-06 ; lience the rau ii 6 pcr'ceal. 

(30.) An annuity of BOl. in arrears for S years, 
AmouDtetl lo 882^ Zt. 6 04d., what was tfie rate per 
«ent. I 

PRESENT WORTH OF ANNUITIES IN ARREARS, . 

AT COMPOUND INTEBEST. 

Propomtum 1, Tejind the present teortk of an sn- 
nuity at compound inttrat, the time of itt coninmamce, 
and Ike rate per cent, being given. 

Rule. Find the amount of the annuity, (by Prop. I. 

ne 249,) supposing it inarrears, till the last payment 
ue. Then find the present worth of that amoant, (by 
Prop. 3. Compound Interest,) and it will be the answer. 

Or, 

Find the present wi/rtfa of each payment by itself, dis- 
counting from the lime it falls due. (by drop. 2. Com. 
pound Interest,) the sum of these present worths will b« 
the present wor^ of the whole. 



ingari»imicfl/Ji/, Ut- »— h log. n— % r— Jl=liij. ji. 

Prep. 9. (JipCTip.r, andt, lo/miii. 

Tito. n. — iXP"*- 
1— r* 



»A>T<hl' MWMMMIIIVr tKTSMKT. Sfcl 

71in.7il. ' ■■*■-■ •-«>*■ ir(ti«iMta.illit)tfffliBdlct, in Must 

M^, » *" " 

U niiBben, tbc valsB of r mint be foond (m directad In the i«eond 
Mote, Mfe ttStl bf DixibJi PositluB. If *, b« not k «bali» aMAut 
IIm t>IiW of r cannot be round witboet loguitbms. 

tStampbs to fn^oritim 1. 

{!.) ReqaireffthepreKHtffoi^ofaManiiiiityof 100/. 
to be continued & years, allowing 8 per cent compooBd 
iaterest. 

the WBount of UXM. fvr S vean ii 56S-769296 (See Eiam^ I. pofe 
«»,> ettd 1-06 n l-OBxl-OSx 1■0«J<^'•6='^»S«<*W"6^ ^ "W™* 
of ](. for 5 jean. 

A* l-088riMn« : «. II 5WW9a96 I Ul'lSeSKwMtU 41, 
B'73id. ibc pciMnt i>«tli. 

Aaiio s> t-IM >loet9VSSBflSt,ymaBtiM(thof iMLfot 

rub1> a 1M33* )l«Cr<8a-99e6M. dil0 fot the Sd }4m: ' 

T5S)ls; 1'191016 )100 (e3-9filB*8. dilto fir the 3d jeeri 

r56'«= l-*6«W6M jtOff^'CHiOMeC, iUtta fut Ihe tih jeer'. 

rOSi* «= l'3382H4517fi >100<74715an, diUo (bi theOthycar. 
Thesumiitlieptwentworfli, 4«-S«*1( — -M31 4 ffTSl/ifi 

(2.J Required Ae p»*9ent wtfT* of wf Mnmity of SSf. 
to continne 9 ywrs, at 5 percent, per amwifl, comptonnd 
iBteresC _ . ,. „» 

(3.) Required ibte preMnt worth of an annuity of 6601 
tt> tonthKre lyan, ^ » percent, perannwmcoitfpoiod 
intemW 



Thefolhwh^ EMaKpiUa tre phftrwud hf lAgtrMmt. 
(4.) . Wbat is the present worlb of on uMiitj of 3M/., 
pftythje half.yeBrl;, to continue yem, ttllowing 6 pet 
Mnt compuund iiitcrest to the purchmserT 

HeteB— ^— 178, ™,I03. ffty TMt h pigt aU,J mi ^l*. 

hig.TTsUs- 1 ■03B.(M)JlB3'7ie 



'log. T<aBO02310fiyei thii labtncUd from 
fte if. or 1^0, giTCs— I-Tilfioaot for the teg.ot —; the onmbn an- 
«MAif M which li -58T3!)tGj then I— -SSr394«— tisauaawt—— 

^{.iTHliig. ITS — 4-aUOMOO 
' +1-86S954B 



iBg to fhlcti ii 24^ 

(&.) What is tlic present wonli of an kdouUv of 3&ef., 
payable half-yearly, to continue 4 years, blowing 4 pet 
cent, interest 7 

(6.) What is the present worth of an anniiit^ of 70/, 
payable, quarterly, to cootinue 6 yesrt, allowing A per 
ceit. per unnuni, compound interest? 

Exm^Ui to Prop. S. That. II. 

(70 What annuity, to coniinue 5 years, at 8 per cent, 
will be wprth 42lf. 4«- 8'7aid. i 

Fin>,^421 4b S-T31 « ^421 336379 IS*— p. ud 4S1 -936379 iCx 
■M^iV474lSfr5 = r^>Cp, ititideiid. 

1-06 X H)6 X 1 -O Sx f06 X 1 -06.=l-33a«557T6=rt. 
1_1^| 338«5a7?-fi=l-— 117358 mi='«aT418ar5, dirisor. 
Then !5-?7USt73-^-933T4l8S1A=^](i0=i), the aonuitjr Kqaired. 

(8.) What annuity, to continue 9 ycara, w3l be worth 
&ew. 12t. 6-l77^., allowing the purchaser 6 per cent- 
ponpound interest for rendy oianej t 



. (ft.) WliiCftnmiiity.toc<Mtinie9r«^'*IUn4^r^'- 
&!«l83tfrir«*4]t money, puithaw, tUewiigS p«rt«Rt/lMn^ 
annum compound iutereit f ' ' '. 

Tkejollming ExampUt tre ptrjvrmed by togtri^mt, 

{1 0.) What ttonaity, (payable lialf-y early,) to conlinac' 
y«ara, wiU.2448f. %». 0-0T2d. purcniiH, aklowiog cou' 
powid iutereit at « per cent, i 



J«. 1— — Hity. Atieosi^ 



(It.) Wliat annuity, (payable Lalf-ycarlyJlA co^lisne 
4 jears, will 1268/. bOBt. ready money, pitrcbaae, atlow- 
iog compouffld interest at 4^ per cent 1 

(12.) What annuity, (payable qnarlerly,) will SOlf. 
101. O-ed. ready money, purchase, ailowiag 'ibe pur- 
chaser fi per cent, pet annum coBipuuod inlereil) forbif 
noney f 

Eampkt to Prop. 3. That. UK 

( 13.) la what time will an annuity of VM. be worth 
4S1/. 4<.'8-731(f. preaent money, ifitcontinaeamaiTcarB: 
«r, wAicA ia tAt umt iking, i/ it bt receind aiuiiu//y, 
allowing 6 per cent. 1 

100 ^n 

«1-J36B7916' =p 



T4-Tf578'IH3 =n-\ 
100+74^837 87£J=l-338MS+=r06)t: 
•My ttfitad t]i r^McCnt rficinciui ct rather bj la 
z 2 



DM ns»ift-fNi«i«r««>oRntn*Aiifti4M,iMk 

_tl%.] |»«kit tine wiU «a Mnntty^flgf. IkulMtth 
iWl. Iftr. «-1TM„ trfUvins tlte {wothMffT ft ^pc» «»ar, 
per uaam fi>T preaent p&ytn«*tl 

(16.) Howlonemti^apenoiteiyojr BnuaQiW0f5SO2< 
iCtef^«Sua^V«-«llM.i«ad3rmoney,4Bdtodlow«tf 

X^fittewing Example* are ptr/ormtd-I^Xiigafilkm*. 

(le.) Bern hof nwt u wnu^ «£ SM(, jptffiMw 
lalf-yfkrly,) continnc, at 6 '" "^ '*" "■'"■ 

S*. ^07m- itadjF money?" 

Fint, £Um 9 «•<>» n«14»'rt939a. 



half-yearly,) continue, at 6 par cenl., to be vntOx 2449^ 
~ 'VJid.n • ^ ' 



V ~ 

hMM thM-ICru 

J 17.) Hew long mmt an anmrity of SSO/, (payable 
f-ycarly) eontimie to be worth I2S8/. &'08k. ready 
money, ulowing the piirctiaaer 4f per cent. Air hia 
money f 

(18.) How long must an annuity of 70f. (payable ^nar- 
UAfi emtiaae to be wvtb 30711 10>. OfM. RMy nKmey, 
sltowing ft per cent per sbbwh ntereat • 

ExampUi to Prop. 4, 

f 19.) Ad awHiity »f lOM. to coalimir-for 6 yean, was 
puTchafed for 4211. 4t, 8-73I(;{., what rate per c«it. was 
the purchaser allowed for his i^dy nioaey ? 
£*tt i 8 731= ABl-a36Sr*16'^. 
_. lM4-4vl.ie963T4lti' 5 5+1 lOO 
TLen. , , xr —r ■ — 



M1-5S03T416* " 4<1-S365T4I6'. 

Or, 3(I-«SST*16'r»— *81-S36«*16'f*=H». 
B7 now 9, OoDtile Positim, I flntf r=l-oa, vtiy near. 



VAET II.] . »SlimT WOKTII O* ANMCITIB, AC. W 

. (to.) An Bnnuity of 801. to cuntinue 9 yetn, was loM 
'for MOl. 12t. 6' md. ready oioiiey ; what rate per cent, 
was the purchaser flowed. 



TRESENT WORTH «/ Annuitia i 
at Compntnd Inttreit, 



Pmpotitiofi 1. Tojindtke prttent worth i^ an atf 
nailjf in mersioa, at Cgmpouni Inltrat. 

Rule. Find the prcfeitt worth of the annuity (for th^ 
tinieofits continuance) aa though H were to be entered 
OD immediately, (by Frop. I, page 253,) then find what 
principal put to interest, at the same rate per cent, for 
uietime between the purchase aiid cunimencenientof the 
annuity, will amonnt to that present worth, (by Prop. 2, 
page 218,) and it will tie the ans^ver. 



" r^j J, .T+fX''^Pi Ibe ptCKnt wordi, wbiin T^ t 



LtgariAiiucallfiltg.r' — 1 +tog. "— iag.Txr+l+lig;, r—l=liig, f. 
Prop. 9. Cioea T, t, T, and p, tafiiut b. 

Then. IL Tt — 1 Xp.==n. 



LogarUhmicaUif, Icg.rxT+li-lus. r"— l+'log. f — lag.i-r — l=li^.n. 

Esamphs to Proposition 1, 

(I.) The reverMon of a lease of \^^l. per annum, tn 
continue 11 years, which commences 9 years hencu, U 
to be sold; what is it worth, allowing the purcliasLT a ' 
per «fBl. pet aDOum for his ready mouey 1 
^ ■ a 3 



Ihra, lUlliplkd bj its, give» £16tO-O^H6t, aiDODDl of tite >DDid^, 
iTo9 "_t-B98t983Sa : 11. :: S6!O-03746Q : ^1380403051, 
pruMt vaitb of (iM uitiatl?. inppo^ng it wen M Lw «Mm4 ofan 
imm cdint ely. Again, 

]i>o\ >=1-S894'ra959 : 11. :: 1380 003053 : £Bl6-t-tO06i^ 
^816 18 men, the prueitt worth <i( ilia rnwrdun. 
Or lAMif AiTJuttrtM. 
»]), rvl-Ofi, (ml73. Ud T->9. 



l-898t9B55 8— 1= 89Bg98a58=r— 1, ind •S984»85SSxlTS— 
1 V-aoSCfTtS ^r'— 1 Xn, dtridtnd. 

r+( 9 + it SO 

■ ' =1^ — I'lo) =3'a0713S473i tliisroukipliedbfOe, 
gi*t« '19«42eiS833 =M_]j<,^+i diibn. 

UcDce 137'WH4r65i--19i4t81!lB3^a416-MI>«M!5 = 4tl6 1B>. 
Bi-46S4il. u befoie. 

(3.) What is t)ie present worth of the recfraon of a 
lease of &0^ per annum, to contiuue for 5 years, but not 
to cornmence till tbe end of 3 years, allowiag Spercent. 
for present payment ? 

(3.) Wbal ought a person to pay in ready money for 
the reversion of 1000/, a year, to continue 20 years, on 
a lease whkh cannot commence till the expiration of 5 
years, allowing the purchaser compound interest at 5 
per cent. T 

Ejcanqtiei (o Prop. 2. Tkeo. 11. 

(4.) What annuity, or yearly rent, U> he entered upon 
9 years hence, and tlience to continue 11 years, may l>e 
bought for 816/. 18*. »j-4024(/. ready mouey, allowing 
the purchaser G per cent, i 

jEBIC 18 9i-46I4=.8l6-91005=ip, 1-OG— I =:-06^r—l. 

r+'- 

T = l^»+'i= rSbl «>=3W7I35«2. 



■O6x3«)71S5*7Ix816'940065=]3T'9O2a47(;5TJ««trrxr'- 
f. diTidrad. iTIel" — 1=8933985583=^— l.-dl.uw B 
157 S0se47651S-r-eW»8S583=^ni, tlie annuily teqaited. 



(6.) What ananity, or yearly rent, to bk entered upon 
3 years hence, and tlieB to coolinue fi y«ftn> nay be 
boD^t for 187/. Oi. 0|-41T6d. ready money, at 6 per 
e>at,1 

<&) 3}ic wnmaaaf m lenas, t« be oitiirnl «■ & tmh 
hence, and thence to cvntiMR 30. yt»a^ wat .M^ din 
9764/. 9s. 4{'08S(/., allowMif the purchater 5 p«i,cent., 
what ought the yearly vent to be i 



Proportion 1. Giiwv /Ae anxMa/ rent 0/° any ptrfe- 
iual attnatfy, orjrukold tttete, tojind tht vahut/tereo/, 
aUowing tnefurchater aay attigntd rettptr eent./or hU 

Rule. Divide the rent by the ratio lesn 1, and the 
ijuotient will be the present worth of the estate. 
Or, Thee. X. — ■ ■ ' ^Ji, vAiea % and r ate giTCD. If tha rmb an 

10 be pild eitlier J jeail; or quarterly, as is generkltj ibe cue. tben 
tlie rurio.or r, must repregenl Ihc amounc of £l for Ibat time, and 
tlie aniiuitj, or n, mirsl b« divided ly S, 4, &c. to repreient ibe J, J, 
Bic. rem — Here *e msjr observe, Ihat tliough there be no lacb Ibing 
OS a limited lime coniidered in llie puicbaoe of perpetuil ■iinliilie!i, 
yet a due regwd ought to he bud iu the llturs (be aanuiiiator renni 
aie.pQii ; for, it is evident tbe Uu the intervals bet ifeen tite pcymiiit 
eftbe rents are, ibe purcli^iae is mare Talaable, and vice versa. 

Prop. 2. Whfn any sum q/ money is proposed to it 
laid oHt in a ptrpttual atnuily, orjreekold estate, tojind 
what annual rent that sum wift pwrcfutH at any given 
rate per cent. ■ 

Rule. Multiply the proposed sum to be laid out by 
the ratio less I, and the product will be- the yearly rent. 

7^™. II. px' — l=:n> wben pand r ati given. 

Prop. 3. The annual rent of any ptrpttual annaity, 
er freehold estate, iind tke sum paid donn for it, being 
given, tffind what rate of interest per cent, is paid to 
the purchaser. 

Rule. Divide the annual rent by the sum that is paid 
for the pnrchase, the ijuotient, increased by an unit, 
will be the ratio, whence the rate per cent, may be 
found. 

Tfcea. III. — +li=r, when ? and Bate given. 



-TBSifOaCRAISOf riUHOLII »TATK9. 



Emm^ln to Prop. 1. ~ 

{X.) An esttte being! ia 36/. yearly rent ; reqiiir«d.dM 
pmcnt worth tbereof, aHow'mg the porehaaer 4 prr oat. 
compomd interest for his mooty. 

Ifm, 1-04— 1—04, the rallo leu 1. 
nien fi ~--0i'=£6i5, the preimt worth nqaicad. 
' (2.) Suppose a freehold eslaU of 250^. yearly rent k 
to be >old ; whrt ia it worth, allowing the buyer 8 per 
Kent, compound tntereat for bis money ? 

fd.) What is the present worth of a freehold estate of 
2&0/. per annum, the rent payable htdf yearly *, allowing 
the purchaser 4 pet cent, for his money ? 

(4.) What is the present woTth iif a perpetual annuity 
of 2000/. payable <|uarler]y, (viz. &00/. per quarter^ 
■llovnng the buyer 4 j per cent, compound intent for 
his money t 

' Examphi to Prop. 4. h- - 

(5.) I propose to lay out 625/. in the purchase of ft 
perpetual BDuuity, ami to make 4 per cent, compound 
intereit for my money ; wliut ought the annuity to be ? 



^6.) A freehold estate was bought for 416G/. ISs. 4d. ; 
what ought the yearly rent to be, allowing the buyer t) 
|ier cent, compound interest for ready money ? 

(7.) A person is desirous of layiag out 1760/. in the 
purciiaae of a freehold estate, so as to get 4| per cent, 
compound interest for bis money; what must be the an- 
nual income of such an estate? 



* It may nut be impropei to observe in thli ptsCB, Ibat, if tlie ralio 
be lakeii according (u TiWe I. p. S43, it will raake nu .diflereiicu 
wbeUiet Ihe teaU are payable vearU, lutll'-jidrlf , at quaiterl; , but, 
ij it be luken accurding lo Table If page ti2, the ditfeceuce, in tUt 
ecainf'e, ^1 be 6ll. Vti. t\d. : ihit thew^ (hut tbe tecond method or 
-table ii more accurate than tbe llnl ; for it is cerlainly more Mlvati- 
tageDM {a icceire ihe rents luitf-jearl; iban je»rlj. 



TABT It.} rat «Wt««tB W JKIBOBKB SSlWtS. Ml; 

j(a.) SntoOK BS&L to be piiiA for a Irettiold estate 
mUeh yicMii 26/. pfl- boduib, whtt nte of interest' Itai 
Dk pinAMti te kit -flMtBty ? 

«5)M.00£ -O* .- - ■ 

1- , 

l-MditrtUdjIiWMttonUjH^ctakitil. 

[OJ SnppoM X Greebold mWo oI S&QL fref apvmt ■ 
tiuU neef. 13*. 4d., wlut rate of JBtettat fft, ^v^k 
■Itowed lo the purchaser 1 

(10.) A freduMestatetirwr a^nrVeBtwasBoldfor 
lft00f.>«>bBtiiu1h*»leMB«eW. fvMb|M«iHl4Htemt} 
aHowed ihc (MtfcfaaRK Atttt* Mi4)i Btaey «MAlre]^ 
for the eat«te ? ., 

V>B «tr»W* «»» UXLin fXBESOUt WIUM^ M IBWXIB 
«a nicoKXi-FmiiBsrirvciiiit-llovkV. - ' 

Propmiiunl, The jmnkne-mvnn.brprtitnt worth, 

^ aJneUtdttiatt bring gimm,4»fi»4^wiua'Wa^H 

muM it iU ta char Uifyin M gumt _Ume^ . . 

Rule. Divide the preaeiit worth bv the piapumi 

time, and the quotient will be the anmial rent. 

Prop. 2. Given the purchase, orpretent KOrth, ^ a 
JrttluM ettate, and tht miwjarf rtB( ft tetljor, ttfiii^in 

what time ^t wiM char itxtf, or bring iit tht ptrc^Me^ 

tMOHejf. 

Knle. bividti the pKaeut worth by die avnial rint, 
ftod the ^uotieDt will be the time re^iufed. 

Pr«p. 3. Giveti the annual rent t^a fruhoid ettatt, 
and toe time in which U will clear ittelf, to find the pur- 
ekate, or pnoMtl KOrth, oftmch wi estate. 

Rule. SWHply the rent by the time. 

Prop. 4. Given the time in aktch a freehold titate 
hringiin t^epurckate-aumej/, or cbart Uttlf.taJbuiuA^ 
rote per cent, the purchaur hot for hit money. ' 

Rule. Dtvid* the tine more 1 by the time, ftfld the 
qoofMMiritrbe Aentio-, iklKiiceitiertteiM^l>efoBb4. 



|tt .TXjp^UBUtlOrSBIUMftBmJtTUi" 

Pnp.i. tVken a perion propaut to lag out OH]/ liar 
•fwumy i» m JrtiSul^ ettMB. to tHit he may make a 
t^ainjT^tej^ umt. ^ thfi moa^9 lai^ aut^ to fimi in 
what tpaitfit^tileUunU char itadf. 

RtiW: Divide aattnit byUMrfttiotcMi^uddM^Wo. 
lieut will be the tiste. 

Examptet to PropotUian 1. 

(I.) A frMiolJ etCalie was put^hucd for.,!»$/. At 
«Mt RDt itoM it hi let thatit mav brng fa Ib^ porct^te* 
lioiM7iB»7eaih? 
- - 6S5-f.l5— iJf^il.' ISfc **. I / 

(3.) A rmhold eitat* WH pwohaacd for' liMOff M 
ttbat rent niut it bf let to cltar it«^. n 30 y«a» t . 

Exampbt to Prop. 3. ' 
; (S.) I )MimIibh(I« freehold estate for 4KWtf. which f 
lelat250L per anaum ; in wliat time wUl it clear itself ? 

. «50O-i.t5Oe=lB jeftt, ftwwar, 

(4.) ' I parchaped ■ Infold estate for 626F.. wfaidi 
brinn me in 251. per ammm ; in wbat time' will it dear 

Exttmpk$ ta Plop. 3. 

S&.) If a freehold estate, which lets for i/fL pei afw. 
1 clev itaelf in 20 years, wb^ is its present vorib I 

*Ox»=^fl«'. ■niirer. 
' {e.y If a freehold estate, wliich lets for 25/. per ann. 
»ill dearttself in 3ft yean, what was it bought for t 

Kxampla to Prop. 4. 
(7.) If afreeboldeil«telte>oldfor30|earfl porchaaci 
what rate per cent, compound interest is the purchaser 
allowed for hi* money i 

■ "■^r^^^'OSi ■'■* "*■'• Hence tfce r«t« li 5 per ceut. 

(B.) If a freehold estate be sold for 322 years purchaae, 
jCtttt rale per crot. i* the bujier alioweid utf tu« motinyi 



rAftTii.}TiiM»ntfimM»orKaii)i»%M4ta. Ml 

E*ample» to Prep. 6. -^ 

. (9.J S«mpoM 1 «Mt to U; out YHOOL Ja k freebold 
MtuU. and to have 6 per gcdI. allowed me for my 
jBoavy; in what time will the eatfttc tmag in tke pui- 
ebtse-money, or clear itself? 

' flO.) I wish to hyoat eS&f. b a frechiM «stftte, and 
o hftv^ 4 per cent, allowed me / 
time will tae estute clear itself? 



to hav^ 4 per cent, allowed me for my luovn.; ia wtwt 

*= ^Utbeer- ■ ' ■'■ '" 



flarsTiriE AirMornss 



Prnjionrion 1. Tic yterly rent ej »fnei»U "tttalK, 
andtti TMte ftr ccnf.' htiit^ MutB», th JimA ttit-fraaa 

matik ^ tht mermm of ticb (pt ttltia, 

. Rule.- Fiui^thQ present worth &»: the reifriMW (67 
Prop..!, page 2;,9.) 

Then, by (Prop. 2, page*243) find what principal will 
amount to the full value of the estate fnr the time before 
it commences, and it will be the present worth required. 

- TtMtL ■ f ™pt "Iww "fc r, «nJ T, aie giwi 



Prtp. 2. 7'Ae tim given for the.mtnhn of a frtt. 
Mdettett being fnown, to fmd the i/earljf income, _mI- 
lowing the pnrckMtr 90 muck par emt. for his wunty, - 

Rule. Find the amount of the purchase- money, to 
the time when the reveriton begins, {b^ ^i^B- !> P^* 
24s.) Then find the ireaFlji income whicji that amount 
wfH {mrchase, (by Prop. 2, page260,)and itirill be Ow 
awwer. 



•M TMilVMIIMSOtXMUMn* WtCtUt 

Sxaa^t tit P i u p o it ltUH 1 . 

{1.}^ TtteMvenioBof'ftfVeebold-Mt&tfeof MOf. percx- 
aum, to coAiitience 9 years bence, is to b« cptd} ivbxt is 
itworftr in nit&fmaatrj, Edtofnng tte puKhuerfper 
cent, for his moBey f 

5M4.<Mo.lfS00t.' n1(M ofAle citmle, if enftrad on immedbtelf . 

*^r865*»t ■ 11-n HMO i WtltOBBWtairfWBTt l-^-W. 
preient uniUi of Ibe icTCnign. - 

Or tkat ty 7a«i»«n ^. 

Here Hr=50D, f^l-04, Md BaiA. » 

l-0*X>«*Xlt'txl-«4j<l'0*— l-BI6«SJ90g4=w-'»«id 
r91665MOi4)f0-l=-M866Stl6096-.n-lx'''- ' 

Uenca jM4-048S6fillSft96->l(l374'0SBa3i~£103T4 I gj-SSr, 
•Kb«(i»A' . ; . . 

f3^\If^ A>e«hoM ntete of 6*/. lai. fet vtutm, to 
comiBcitcelOyeaMltMc^HtobeBaU; «toluit«i>rt^ 
aUoHipC the purchaser & per cent, for present paymentf 

(3.) A freehold estate of 290f. ner ajramo, Co com* 
aenee 4 jeara hence, is to be sola; wtant ii it wwcttr, 
allowing we purchaser 4 per cent. ? 

' ' SxaMplet to Prop. i. 

(4.) A fiftchaM estate, to aiMtiio«B£« 6 yesM httte«, is 
sold for 10274/. It. 9|tf-281, allowing^ A^porcfiaaer 4 
per cent, for tut manej ; ivkat is the ycariy rtoti 

Km, ^lOr*! 9i-3BI=.10!n4-0BSa34. 
1-04 X 104x1*04 X4O4x1'<H=l'*l60SnO34. 
I«tSHMOMxlOrr4K)8MMMltAOO (m«r;) lb« MMtOf irfllk 

• Then, l8i00xM=^iO0,lheje«ilj rent. 

Sf Thai. It. 

Mt««WMxl&934OWMfci^e0% (mm^) the unoiv uqt|iKil. 

(a.) If a freehold estate, to commence 10yein-k«Mfe| 
fs sohl for 742/. 16*. 8}^ 8. oUim^^ the ponJuwr 6 
percent; wbsfris the yesrl]F root? 



PART II,] nmrtM vntnttn bt dkciuali. fd6 
(6.) If a fVeekpld estate irtikU ' commeoce* 4 years 
hence, be sold for 9107/. 6*. b)(f., allowing, tbe pur- 
chaser 4 jier cent, for hia iDoney, what ought the yearly' 
rent to be'i 



SIlilPLE INTEREST BY DECIMALS, 

Fat p^the piincipal, or ram pnt to intereit. 
. • T=the TBriOr being ll« nte per Cent, divided by. 100. 



= 11x1 



me, or veirs, Ibe money ii at hiMreil. 

iteresiforf ' 



Thep, M 3{ per cent. t= -OtS I At 4 per cent, r a -04 

— 5 — T^-05 — 4t — r~-0i5 

— Si — r z^ 035 I — 5 — r = -05, *c. 

And Deciuali. 

Iday =^orBjear = -001739716. &c 
1 week =^ofay(tT — 'Oi917bOS£, &c. 
1 monlh = A of a year = -OSS' 
1 qaarler^ i ofa^ear = -iS 
1 half- ■= i ot»je»r = -S 
Hence the decimal paitj of a year, foi any nnmber 6r dayj, 
weeka. moathi, &c. may be readily foand. 

Propotition 1. Given the principal, time, and rate 
per cent., tojind tke interett or the amount. 

Rule. Multiply the principal, time, and ratio, toge- 
ther, the last product wul be the intereit; to which »ld 
the principal to find the amount 

Tlutrem,ftrai,naiflT^-p~±a. Wbenp, (,-aad r, are ^7ta. 

Prop. 2. Given the mumat, for ike interett, J time, 
and rate, tc_find the principal. 

■ Rnle. Multiply the time hy the ratio, and add au unit 
to the product; by this sum divide the amount, and the 

anotient wiU he the priacipal. — Or, divide the interest by 
le product of the time aud latio, and the quotieut will 
be tbc piincipd. 

Tht^ ,——•■— —p. Wlien a. (w i,] i, *nd r, we given. 

Aa . ■■■ 



269 SIUfLE IKT£RI»T 8T DKCIMAIS. 

Prop, 9. Givtn the frindpal, limi, miiamomil, (or 

the intmtt,J lojmd the raff far cent. 

Rule. Divide the difference between the amount «nd 
the principal (viz. the interest) by the product of die 
priDcipsl and ticae, and tte qaotiait win be the ntio, 
whicfa multiply by 100 to obtain the rate per c«nt. 

"Dita. ^^v> — H,r,wlKnp, I, ■ada,{oc()a« prea. 

Prop. 4. Gtwtt the prino^l, rate, and lumaU, for 
intertstj to^fitii the time. 

Rule. Divide the difference between tbe amount and 
the principal (rii. tbe inteneal) by the product (tf the priu- 
ctpal and ratio, and tbe qHOtient wiU be tbe time. 

Then, ^— K — _(. Wbeu Pi r, ud 0, (or O ■" gi*^i- 

EicampUe to Propotition 1. 

(I .) What will 6671. lOi. amount to in S yean, at 4 
per cenL per aannml 



^CT71.B00=*p(r+p = B. 

*. 16 000 Ain*er TTll. l6t. 

(*l.) Wbat h the amount of tSil at aimple interest, 
ft>r 3| years, at 6 per cent, per anauiB 1 

(3.) What b the interest of iML for 6 y«ars at 3f per 
cent, per annum? 

(4.) What is the interest of 71&/. 16f. for 940 days, at 
S per cent, per annum? 

(B.) What will 510'. amount to in 6 yean ISOdays, at 
ft per cent, per annum ? 



fA&T II.] tlHPIA I*TS&»T lY UXCUtALS. 36? 

Exompleito Prop. S 

(6.) What principal, in 9 years, will amount to t'ilt, 
16i. at 4 per cent, per kihihiu 1 



(70 What principal, pat t« intemt for 9 years, will 
guu SM/. Oi. imtt m t, at 4 per cent, per aaaaa ? 

9 = 1 Nov ia^U Gi ■B.fSO* 5, dividead. 



(8.) What principal in 3^ yean, will amount to 2791. 
3«. ^^fcf at i per Ileal. p«r UBum i 

(0.) What principul put to iaterett for &} years, will 
amount to QiOl. 16i. 6|d.|, at 3 per cent! per ^niitim? 

(100 What prtDoipaC p^ to interest for 240 days, at 
& per cent, per annum, will guin 3dZ. lot. Tid.j^ ? 

(11.) What principal put to interest for 05 days, at 
& per cent per annnui, will g^oin 8^. Bt. 7jrf.yi interest t 

JSxwiplti to Prop, 3. 

(13.) At what rate per cent, will 587/. 199. amount tft 
771'. IS*. In 9 years tine t 

tOi-S =s a~^7=J, diiidend. 
5«r-5x9 = il07-5=fl, divijor, 

IbegS04*3.s-5I07'5 = '»4. Heuce the rete is 4 pn cent. 

(13.) At what rate percent, will t3&/. aaouot to 2792. 
!«. an. in S| yeaia T 

<t4.) At what nte pet oent. will 7151. l&t, amount to 
»tBL 171. 1034^1 is 7i y«an 1 

Clfr.) Atwbtf rate pereent, will S&7l.lO«.^3j;3t. 
7id.$f ine5dsys? 

Aa2 



SS{t xQUA-nox or pat»bbt«, &c: 

(16.) A( what <itite per cent. per. anauin will 610/t 
amount to 67B/. 8*. 't^a.^j in & years and 120 days! 

Examplet to Prop, 4. 
(17.) In what time will 50?/. 10s. amount to 771/. lOt. 
at 4 per cent, per annum 1 



8(H'3 = a — p=i, dl»idend. 
561-3 X -Ot = 23-70n = pr, dlvijor. 
Hien e04-3-i-eS-7 b^ 9 jeui, the timi lacgaircd. 

(18.) In what time will 700l. 10«. amount to 810/. ie«. 
fij^.f, at 3 per cent, per annum I 

(IS.) In what time wiU 71&I. lb*, amount to tMS/t 17i. 
lO^c/.^t ** 4} P" f!™*' P" annum 1 

(20.) In what tim^ will 716/. 16l. gain 23/. lOi. 7Kfi 
at & per cent, per annum ? 

(21.) In what lime will 510/. amount to 679/. 6*. 4i<L^ 
at 6 per cent, per annum 1 

EQUATION o» PAYSIENTS at SIMPLE INTEREST, 

BT DECIUALS, 

ON MALCOLM'S PRINCIPLES. 

Proporition. Having two deliU, due at difft^tnt 
timei, to jmd the equated time /or paying the whole at 
once, without loit either to the debtor or creditor. 

Rule 1. Divide the sum of the debts by twice tiw 
first pa<rment, multiplied by the ratio; to the quotient 
add half the time between the two payments, and call tbe 
sum the first number found. 

2. Multiply the second payment hy the time between 
the two payments, and divide the product by the first 
payment multiplied by tbe ratio; call tbe quotient the 
second number found. 

3. From the square of tbe firstfoiind number sabtract 
the second, and extracttbesquare^rootof tbe.difference. 
^The first-found number, diminished. by.thi& root, will 
give the equated time, leekoning from the lime the first 
payment is due. 



XAET II.] BQVACMK •? PAT^UITS, &C. 280 

NoM. The pceaediag nil* ii the unte at Mr. Hajeslm'i, tboagh ei- 
pieued ID a dJffer<Hit,aaJ k ia appietMiicleil, more intelligible, mBimer. 
- — Tbis rule is built upon a luppositian, ' Tbal the mm uftlie mtertiti 
of tbe deliu. due itftre Ihn eqiatad tiao, haa the tirna they bccnme 
dneto tUttiMi i»g1utBbe«|iiBl toibewaorthei/HcviiiUt of the 
4«bU due afiFT tha equated lime rrom that time to the time lliej be- 
come dae/ Ac^rdiag to tbiA supptaitiDiit lb« rule ^ven atuve ra 
iui[Ter>al)y true for litu payments. But, itbeo three or more fay-, 
neutt BKta be eqoaled hr, Mr. MaletiaCt directicoi fcr fioding an 
eqaatad lime for ihe two that aie flnt pajabla, thcu tliMt wm sad a 
Ituid. £»• it DM tbialj trae. acDordiag lo tbe luppuiitioH en wfaicli 
hil rule i« founded i Dor woold il be ao eajy malter to give general 

of th« debia, and Ihe difficulty of finding between nhich of Ihe p«}- 
ocnta Ibt eqmted time nould filL Bewdei, in long and tedioii 
openUioDi, niitake* are Trequently made; and tbe ansiteri when ob- 
tained, adniliutg tl to be trut, diifvii a mere trifle frura tbe uuiwlT 
found by tbe old rale; hence, a role, founded upon rimfileniifjal and 
Hr. UafcDtai'l priuciplea, dm;, I Ibinh, vrith pnipriatj, be saMidend 
*> an Dieleu curioitly. 

Etampla, 

(l.) A person bu now due to faita 3WL and at the 

end of 5 vears mil, more will be due from tbe same 

debtor. Now both parties have agreed Ihat tbe whole 

Bh&U be paid at once, vii. at thai tine when the interest 

ef the 920/. shall be equal to the discount of the 9BL 

both being calculateii at 6 per cent, per uiB«m,^ Tbe 

time of paytneni is required. 

lit. 3tO-t-lM=41Gl.>aK of iba debts. 

3H}xSX'UJ=3«, Ihe piodnct uf Mice tba fini payment by tha 

410-^33=13, qaotient. Then 13 ■i-i=:13^, the Jirit number fmnit- 

filj. 96xJ-^ M0 X -051=30, th* sramd mumbtrJaiHid. 

3dly. \/li-ii'—M=^^t 1 0-ttP=lk-S, u4. 15-5— 14-3=4 ywir, 

Uie liiiia which moat elapie (aflcr the first payoientia due^ before the 

whole oDgbt tu be paid ti>gether accucdiug tu ibe oonditioiu of tile 

quetlion. 

(S.) There ia tOOl. payable I year hence, and 105£ 
payable 3 years hence ; what is the equated time, allow- 
ing simple interest M 5 per cent, per annum 1 

(3.) At Mithaebnas 1U1&, I lent Saal, and at Michael- 
mas 1820, 202L will be due to me from the same person. 
Now, on what day, and in what year, may I receive both 
the debts together, viz. 522^, reckoaing. interest at 5 per- 
cent peiBMnmj 

ar9 
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ON UFE ANNUITIES, 

The value of an annuity for life depends not only aa 
the interest of mon«y, b'ut also on the probability of the 
contbaaace of life, it may therefore be considered snch 
a sum as will be sufficient to enable the person who 
grants the an'nuity to pay it without Iob», aflawing for 
the chances of mortaliw. 

If money is supposed to bear no interest, the value of 
an annuity is always equal to the expectation of life ; but 
aa money can he ioiproved by putting it out to iaterest, 
the value of an annuity will not be worth so many years 
purchase as are equal to the expectation of life, and the 
higher the rate oi interest is, the fewer yeais purchase 
the annuity will be worth, 

PROBLEM I. 

To^nd the expectation of any tingle tije, 

RULE. 

Make the number of persons living opposite the given 
age {in Table i.} a divisor, and the sum of the number 
.of persons livjpg from that age to 06 inclusive, a divi- 
d«nd ; the quotient diminished by '6 will be the uisweir. 

Or, the expectation of life may be found in Table 11. 
opposite to the given age. 

Examples. 

(1.) How many years may a person of GO expect to 

live! Against 60 is 20S8, the sum of this number, and 

those above it to 1 inclusive is 87053 ; then (27S53-i- 

20aB)— -S^ia-Zl years, Amwer, see Table 11. 

S3.) Required the expectation of a life of 45, of 76, 
of 80. 

PROBLEM n. 

Tojtnd the probability that a person of a given age ahatt 

live a certain number of yeart, 

RULE. 

Make the nomber opposite to the giveo age (io Table L) 
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the denombistor of a fnctioD', and the namber oppiwite 
to the prt^osed a^ the nunierator. 

In the case of joint lives, the product of the fractions 
found as above will shew the probabilitiea. 

Examples, 
(I.) What is the probability that a person of the age 
of 60 shall live 10 years I 

Against 60 in Table I. stands 2038, and against 70 
1232 
you will find 1232 ; so the probability is -STSg. The 

probability of a person aged 60 being dead in 10 years, 
■ 1232 80« 

2ua8 2038* 

(2.) What is the probability that each of three per^ 
>o 03, separately, whose f^es are 20, 30, and 40, shall 
live 15 years ; and what is the probability that they shatt 
■aiiUnlb years? 

PROBLEM III. 

To find tht probability that either the one or the other 
of two periotts of differmt aget ihall Hot a certain nua^• 
berofytars. 

AtJLE. 

Find the probability that each of the persons shall live 
the proposed number of years, and the probability that 
they riiall jointly live the said number of years : the lat- 
ter result subtracted' from the sum of the former will 
give the answer. 

Examples. 

(1.) Suppose there are two persons, the one aged 20, 
and the other 40 years, what is tlie probability that one 
of them will be alive after 30 years have elapsed ! 

The ptobabilily ihat « ma" of 20 nball atlain the age of SO, it 
!H,U,«,.pe™«iagad«).Wll!vetoTO.i.|g. and U. at ,h.j 

5837 13ai 3495184 
dtriljointljUveW J'^^^^i^^ si-ss"" 18654831)' "™" 
^^M, «M1 S«M8*_ ^3«9W5 ^^^^^^^ 
\i 13* ^ 3635/ 186S48S0 18694880 . 

.CcH.;jlc . 



{S.> Wfant ii the probabili^ that of two ^tnwui, Oe 
one aged 60, the other 66, one of them sb«ll be livug «t 
<JM cBpintioa of 12 jesm 1 

PROBLEM IV. 

Tojimd the value of an imnmtj/ on any single l^ft. 

Htiltiply the au«bet ia Table III. agaiut the ^ven 
age, \>y the proposed annuity, and the product will be 
the ahswer. 

ExampitM, 

(1.) What must be given for an annuity of iCQO daring 
the life of a person i^ed 46, reckoninf; interest at 4 per 
-«eitt.1 

asMBMtS, wid nnder 4 per MM, jon will fliid It-0>% thtt 'a, te 
•BHWtrM worth IS jtm patebMN, h«nM 1«-0S9 x«0>s^''S5-U. 

(2.) What is the value of an annuity of <200 page- 
able during tint life of a peisoa aged 25 years, reckoning 
interest at 6 per cent. ? 

(3.) What is the value of dte UCe interest of a person 
-•^(d 66 in £3000 stock in the 3 per cent. coosoMated 
annuities. Interest at 5 per cent, t 

(4.) What is the difference In value between an an- 
nui^ of jEttO during the life of a person aged 36, and an. 
annuity of the same amount, certain for 20 years. In- 
terest at & per cent. ! 

PROBLEM V. 

To jind what annuity any given nun will purchaae 
during the life of a person of a given gge. 
BULB. 
Dinde tbe given gum by the number opposite to title ' 

fiven age, and under the given tate per cent in Tabla- 
II, and the quotient will shew the annuity. 

Examfltt. 
(1.) A person of fiO years of age wishes to lay out 
tf 1600 in an snnuity for hia life. Interest Ht 5 per cent. 
What annuity will it puruhase i 
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(3.) When the 6 per cenU consols sail for 77^ per 
ceati what annuity for life should be graoted to a pet' 
son aged 68 foi £6000 stock t 

(3.) A gentleman aged 60, who receiver aa aauuity 
of ^00 for life, wishes to exchange it for aa annuity of 
the same sum to continue during the life of his wife, 
whose age i.i 34, what sum ought he to give for the ex- 
change, calculating at 4 per cent, i 

(4.) A person has an annuity of ^50 during the lite 
ofa^entlemaa aged 30, but being advanced in age, and 
wanting money, he is willing to exchange it for an eqol- 
TiUeot anmiity to continue during the life of a persoa 
aged 60 J whatannuity should be granted hmi Interest 
at 6 per cent. 

(5. J A person aged 30 is possessed of iCBO a year in 
the government long annuities, wtuch will terminate in 
Janaary 1860; this he ia wHling to relinquish for an 
annuity during his life,! to commence in January 1820 ; 
what annuity ought he to receive, reckoning interest at 
5 per cent. 1 

PROBLEM VI. 
To find tht pretint valve of a given Mtm to be received 
at the death o/aptnon of an^age: or to find what turn 
mmtt be paid annualli/ by a person of an,i/ age^ that his 
heirimtuf receive a given sum ofmontTi at his death. 



- Multiply the number in Table IH. against the given 
age, by the interest of £l-for a yettri and subtract the 
product from an unit ; divide the remainder by the 
amount of £l for 1 year, the quotient mnltiplied by the 
given sum will give the value required. 

To find the value in oHnual payments to the number 
in Table III. opposKe to the given age add an unit, and 
divide the value found above by this result, the quotieut 
will be the answer. See Tabi^ IV. . 
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Exampla, 

fl.) Whttt otrglit B p«non, aged 45, to pa; <i«wii, tk&t 
his children may reenve £|U00 ttt hn dcatti, or what amm 
Dup;ht he to pay annually for the same advavlase, r«ck- 
oniBf nterest at 4 per cent, i 

III Thbte III n^iiiX 43, and aaSei i per cent, itniili It^S; 

Ihenl— ^il^~ixl«»=,^«9ll5=^48e ! SJ (he v«Iae in 

« lingU pajBieot ; aiid ~—'^^=£36Sii63=£36 16 51 the 

tnmuaj pajnmtt { tluGial being paid iiameiliitclj, and die remfa- 
ing iuu> at tbs btgiwHuig of everj uibaequent jnr. 

(2.) What i> the present valne »f ifioee to be rr- 
centd on the death of a permn »gtd 60, iutereit heiu 
reckoned at 3 per ceat. *; and what ought to be pan 
annmll}' to imwe the same »ara. 

(9.) What sum mtut be paid anmally that tfac bvn 
of a prrwHi aged 39, mnj receive iflOOO at his daeeue, 
reckoning interett at & percent, i 

PROBLEM VII. 

Tofini wkat turn a penam ought to receive, who hd» 
intured his life to a gitm tmomitt, in order that he mmf 
reUnpusb hit ciaiwt. 

Multiply the anuHa) payaieot ' which has been made 
BUice the insurance commenced by the value of an an- 
nuity on the life at its present age from Table Itl. ; sub- 
tract tbe product A-om the value of the insurance of the 
given_ sun on the life at its present »j[c, (Prob. VI.) the 
retnainder will be the aoewer. 

Examples, 
(!■) A person whose present age is 50 has been pay- 

nw, at all tbc diCisraail •&■)« «» 

e calcolatad litm the SirtLamftm IUjIm* at 

a per cent, iiiiereit ; tu. «t the Immil tU« of )nt«re*t; au4 the lauxM 

piobabillliei of liTtng. See l^ble IV. 
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ing ie21-793, or iSai l&a. lO^if. annaallv for the insu- 
rance of i£LO00 at his death, wisbes to aiaconliiiue the 
pajrmmt, and relbquish the advantage which hi» heirs 
expect: what ought the office to give as a compensation' 
for so doing, reckoning interest at 3 per cent, t 

' The value of an Bnimity on a life of 50 U 3 per cent, ia tS-436, 
•hich multiplied b; UI-793 prudacea iri-OtniS. 

The Tain af ^M on a Hfe of 30, b; tobls IT.* li eO-See ; 
bcnce tliO Mine of ^1000 it ^aOB-66; ewueqMntlj 608 66— 
2n-0I7748=>^337-e4tI53=^337 19s. lOJ. Aaiwer. Thii aula, 
(ion Is OB B mpposition that the policT ii cancelled immediately o/ifr 
Itie annual pajment becomet due, if it be cancelled immediate Ijr hi- 
Jm-r, titea 11-793 miut be raukiplied bif if ■436-f-l.-il3-43S, Md ihe 
Aniwer will be £3i5-i5aueVi5 l7«. 

(2.) A penH>D aged 60 has been pajing iff43'588 or 
tf43 11*. 9d: annually for the insuniDce of jfSOOO, as a 
portion for hb dangfater to be receired at his death ; 
but she, unexpectedly, has died before himt and ia coik 
sequence he wishes to have the poHcv of insurancs can. 
celled, what ought the office t* pay him, reekoning inte- 
rest at 3 per cent, f 

(3.) A petson aged 4ft manred his life for iflOOO at4 
per cent., conseqoentty he has been paying annuaHy 
je36-832U3, or jCSB 16s. b^d. (Prob. VI.) be is now 70 
years of age, reduced in his. c^rowBHtances, and has no 
heirs, what ought he to receive fixnn the office fox can* 
cellnighiapoliey? 

PROBLEM Tin. 
Tojimd the vdHt fffm MaiiJ^ «t the Uatf^t o/two /tM«; 



From the sum of the values of an annuity aa <Mch of 
the single lives, (Table III.) subtracl the value of »» 
aanaity on the two joint lives; (Table V.) the lemainder 
will he the value required I 

• inhe late be any ortier th«a S p« osDU »W» »•!»• "Ml be 

calcnlated hj Prob, Vr._ 

[..jnzMOvCOO'^lt^ 



Tabl* lU. 
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Exampki, 9 

(1.) What is the value of an annuity on the longest of 
two lives agad 20 and 40, 'interest at 5 per cent ? 

511.6 value of an aunuily ou a life of «0 14-007 
TheTaiiie of an Biinuitj un a life of *a 11-837 

Sam 95 844 
<r LI 17 (TIm value of an anaully od Uw two j^t 
Table V. J ^,^ .,. ggjj 



Benee tbe nlu« of ui annuitj on the longtn of two lins, the one 
SO, and tbe other 40, wuuld be worth nearlj 16 jeat*' potdUM. 
That is, an annidt; of ^100 would be worth^l600. 

{2.) What is the value of an annuity, on the longest 
of two lives, the one 10 and the oUier 15, interest at 6 
per cent, t 

(3.) What is the value of an annuity on thelong;eflt of 
two lives, the one 60 and tbe other 70, interest at 5 per 
■ cent. 1 

(1.) What is the value of an annuity on the longest of 
two hves, each SO, iuterest 5 per cent. 7 

PROBLEM IX. 
To find the vahu of an amiuHy on three joint Inei. 



Find thtvabu of an annuity on the joint lives of the 
two «lder (Table V.), and the age of a sbgle life of the 
same value (Table ill.): lastly, find the value of an 
annuity on the joint lives of the youngest, and that of 
the 8^ just found (Table V.) tbe lesalt will be the 
aBsner. 

Kxamplei. 

(1.) What is the value of an anauity on Uiree joint 
lives, aged 20, 80, and 40 ? Interest at & per cent. 

The Tolue on the joLnl li.et of SO sod 40 (Table V.l ii 9-576, thi» 
is ntailj (be value ofa linglc a^e uf il (Trfile UI.) 



•<Ac 



fkt rahie on the joint liHtsfftOwd WITaUAVOH&^fijiWlr- 

Uuw ibe raUe ufaawuiuity of jfJQO wi iluee joipi livei'af 30, 3D, 
Bad 40, would be about £Sti la«. 

. (2.) What K the valve of 4« lajftuiity on three joint 
lives, aged 10, 20, and 30 i 

lives, ^ed 10, HO, and M) J 

froslem: X. 

Ttf J&ld tte w(t(« o/on annuifyon the hHgeitaftArte 
Htea. 

WII.S. 
From the sum of the values of aa aaauity on all the 
single lives, (Table IIT.) subtract the sum of (he values 
of an aanuily on eacfa pair «f yeimt lisM, ^TabLe V,) and 
to ttie <dHrerence add thevalaeAtf'au&uiwty on lihatluce 
.joint lives (Prob.lK.): the IvtMunwUt^ ibe vtiUe 
required. 

(iA What is tbe value of an aonui^ 4a the longest of 
thraeiwes, aged 20, 30, and 40t Interest at 5 per cent. 

f Vslueofalifc of » 1*OOT 

. Table III. ■{ Value of a Jtfe of 30 13.07S 

(_ Value of a Ufe of 4U It-Mf 

Sum of tbe Talws. . . . 3a«16 - 

f VMueuf Wo li«5pfW«nd30 lO-IOf 

V Table V. ■; Value of iwo liies of 90 and 40 9-9^1 

t Value of two lives of 3U nad 40 D-MC 

Tliii nini subliacled from the preceding sum Isavn 6'69fi 
The talae uf aii annuilgr oa three joint liro, by 

£uii>ple1,Pr»U«iD]X.U 8*916 

Hence the •aiueofxbe.lumwt pf the Ihree UTeajUfbtnit I^^rars 

(2.) What is the Value of an annuity <on the longest of 
tfcr«elivei,eacfattgc4Ml .UMenLMtr&fMrnMt 



278 ON Lire anxuities. 

(3.) What is the value of an annuity on the longwtof 
three lives, aged lO, 20, aad 30 1 Interest at & percent. 

PROBLEM XI. 

To find the value of an anutUtj/ grantti upon THREB 
livei, but to ctatt anoon aa any TVO of the Utafail. 

RULB. 

from the sum of the values of an annuity on each pair 

of joint lives {Table V.) subtract twice the value of an 

annuity on the three joint lives (Problem IX.) the i^ 

maiuder will be the value required. 

Extmpkt. 

(1.) Ad annaity b purchased upon three lives aged 20, 

30, and 40, on tfau condition, that as soon as any two of 

the lives fail, the annuity shall ce^e, required its value, 

interest at b per cent. 

( VBlaeoftwoliieiortOaiid 30 10-707 

Ti^lc V.{ ValueDftwotiistofaniindU) "9-937 

( VHtae of iwo tiTM of 30 hnd M~ i^ilG 

Sun of tbe Tilne*. . . . 3n-«9n 

Tbe Tslu« of an uinuiij- on ibrre joint livci (Prob. IX.) '» S-SIS. 
Ueiiu SO-JW— (8-J16x9)=13 788, tbe T»lne or number of jew* 
pucchue required, 

(2.) What is the value of an annuity upon three live^ 
each 20, to cease as soon ai any two of tlie lives failt 
Interest at & per cent. 

(3.) >Vhat IS the value of an annuity upon three lives, 
aged 10, 20, and 30, interest at & per cent. ? Tbe an- 
nuily to cease oa the death of any two. 

PROBLEM XIL 

A perum etgogi aa annuity for kit lifa,audhat tho right 
to nominatt a lucceuor at his deceau, to find the wue 
of the annuitif on the nceetding life. 

ROLE. 

M^iltiply the value of ai^ aiuinjt; on the life ta poues' 
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sioii bytberate of inteieat divided by 100. and snbtract 
tbe product from an unit ; muUiply the lemainder by tb« 
vmlne of ati annuity on the succeediiig life : tbe product 
will be the present valae required *. 

(1.) A person aged 65 is in possession of an annuity, 
and haf the power of nominating a successor ; if be no- 
minates bis grandson, aged 10 years, what is the value 
of the anouity to tbe cbild .' Interest at 5 per cent. 

ThevalneufiiDiiiiiuiljoii a life of 65 (Tatile III.) U 7-!':e, and ' 
1— <7-S7ex05)=-6363. The value of an annuitv on a life oflO 
(Table III.) U 15'1S9; hence 15 lSDx'636:l=9-6314, [he iiumberof 
jtaii pDrchase. 

(2 ) An annuity is held on two joint Hies aged 50 and 
00 i on the extinction cf either of theur, (wo other joint 
lives, eac'li 10 years old, are nominated as successors : 
the value of the annuity on the succeeding lives is re- ' 
quired, interest at b per cent. 

(3.) An annuity is held on the longest of two lives, 
afcd 60 and 60, with power, on the extinction of both 
these lives, to nominate two other lives, who are to ejti- 
Joy the annuity so long as either of them is in existence ; 
what is tbe value of the annuity, on these succeeding 
lire* T 

PROBLEM X1I1. 

tuitu o 
number efyeari. 



Find the value of a life as many years older than the 
given life, as are equal to the time tor which the annuity 
IS proposed (Titble 111.) Multiply this value by the 
present worth of £l, puyable at (he end of the given time, 
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(TWt« TIL r a^ liknAK bjr tUe pMlHiWitr thMl tte life 
i*ll( iOiittMM m ioa^ (Ph*. n.) g*tmct the wmhwfr 
flttfil ttu pNwiit vihK 0f the ^wn tif^ (T»Ue 1II.% aai* 
the remainder multiplied iff tiM tWMO tj will glfc' tef 
insner. 

(1.) What ia the Value of tin ftrtnirfty of jffJOO iW 14 
years, protided a peraoft aged 35 lives so Icmgt Interest 
5 per ceat^ 

The lalue of a life uf 3S + I4=>49 (Table ifl.) a lf)'*43 
Tlie preWnt wotlli of £1 Aae 14 yeSM liOIM 

(TDbl«Vn.)ii ■ -JOSOfif* ■ 

theTftlueofalifeofSS (T«ble IIL) W «*5M ' 

The probsbility th« a life of 35 will cowinue I4 jeaTSChyl^ble I- 

and Froblam U.> ii |^ Tbea 

10-4*3 X ■■5050679 X ^^—3 86 117, and 1 3 -M?— 3-89177=6 -fiMM 

»»Iue, or years' purehasc. HcitCe e'640!BxHW^.f8M> the valae 
oflhaannaltjof^lOO 

. (S.) WhKt iN tfie vs^'ite of mi anhiiK^ of iKW for 90 
yisirt, provWed « pctaoB aged 4ft live* » hmjl lulnwM 
»t (i iM* cent. 

PROBLEM XIV. 

To Jmd the present value of *ii annuity certain for a 
gioen term, after the txtinctton of liny given life or 

RCi,fi. 
Multiply the value of ai) aniiutty on ibe given life or 
lives liy the ioiereat of £1 for a year, subtract the pro- 
duct from an uait, and resprve the rcmaiiider. Find the 
lit^Beirt «orih of aw anbuity certain for the given tefffl, 
(page 252) which multiply hy the resetted reiBaindn 
utieiAy fouud, ditd the pi'Otluct Alll ho dic value required. 

Exan^Iet. 

(I.) A pfram A, or )iN bein, «pe ratitled to an m. 

nuity for 21 years, to commence at the deatTi of & gffl. 
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gentlemui aged 70, what is the present value of A. '■ 
interest io the annuity, interest at 5 per cent.? 

Tlie Tulue of an annuily on » iife of 70 (Tabrc Ut.) it 6-0^3, whicb 
malliiilied bj -05, and dedactLd from an unit Ie«»e» -B?a85, the 
reterfcd rEi»B>ndei', The prtteat wurlh of ^1 aonuily certniu lur 

purchase, the vufkie uf A.'a interciil. - 

(9.) A lease of an estate is held upon two lives, aged 
60 fand 7<i, and after llie decease of both, for 21 years 
certain ; what is the value of the lease, reckoning interest 
at 5 percent.? 

(3.) A lease of an estate is held upon three lives aged 
50, OU, and 70, and after their decease, for 21 years cer- 
tain; what is the value of the lease, interest at 5 per 
cent. ) 

PROBLEM ■ XV. 

To JinA the present value of an estate, to he entered upon 
at the extinction of any given life or Hvet. 

fiCLB. 

Tind the value of an annuity of £1, to continue for 
ever' (by propr I, page Z5Q), Had the value of an 
annuity on tlie given life or lives (Tabic III. or V,) The 
difference between these two values will be the answer 
required. 

Examples. 

(1.) What is the value of a freehold estate to be 
entered upon at the death of a person aged iO, interest 
at 5 per cent. '< . ' 

First l-i--(U-=.CSO, the value of the pctpeCuilj, ani) the raliie of 
» life tif *>, (Table IK.) ia 14-007, hence TO— 14007=5 993, the 
T«lue raqoired ; so that the eitaia ia worth Bbout-ti peats' putchmc. 

(3.) What is the value of a freehold estate, to be 
entered upon at the death of either of two persons, aged 
40 and 4b, interest at 5 per cent. 1 

(3.) What would be the value of a freehold estate, Io 

« Or foi a giTen Dumber of jeaij bj Thewem I, page Mg, 
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k« entefcd upM M tW dmh •< hit* IW ptnow >ic»> 
Ijoned in tA« pncedhig nmaplt, murtat at 6 yn 
mat.1 

(4.) A penoD aged 70 lia* the /'iw of a liouse for 80 
y<lBn, ftt a graiind rent ^f £10 per anniin, wltich Im Uu 
for *80 & year, whatT ir i l J t Hie p ie s e n t t—o at pay dava 
that he may hold the lease after the death of the pro- 
poetor, or what addiliMuil tent uhsI ht pay br tlic MKne 
.wbania^ti 
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ShewiDo; (he ProbabiliUea of the Duration of HiunaD I.ifei , 
aOBorawg to the Ob»ervtiti«na made at NorthMmplvn, 



Att 


U»ii«. 


Djttt. 


•f.. 


LMnt. 


Djlni. 


AW- 

65' 


L\Vlll|. 


Dyloj. 

"so" 





11650 


3000 


33 


4l60 


75 


1632 


1 


8650 ■ 


1367 


34 


40S5 


75 


66 


1552 


80 


3 


7283 


502, 


35 


4010 


75 


67 


1472 


80 


3 


6781 


3J5 


36 


3935 


75 


68 


1392 


60 


* 


6446 


J97 


37 


3860 


75 


69 


1312 


80 


S 


6249 


184 


38 


3785 


75 


70 


1232 


80 





6065 


140 


39 


37J0 


75 


71 


1152 


80 


7 


5935 


no 


40 


3635 


76 


72 


1072 


80 


8 


5815 


80 


41 


3559 


77 


73 


992 


80 


9 


5735 


60 


42 


3482 


78 


74 


912 


80 


IG 


5675 


52 


43 


3404 


78 


75 


832 


80 


ii 


5623 


60 


44 


3326 


78 


76 


752 


77 


12 


55?3 


. 50 


45 


324? 


78 


77 


675 


73 


13 


5523 


50 


46 


3170 


78 


78 


602 


68 


U 


5473 


50 


47 


3092 


78 


79 


534 


65 


u 


5493 


50 


48 


3014 


78 


BO 


469 


63 


16 


5373 


53 


49 


2036 


79 


Si 


4 6 


60 


17 


5320 


58 


50 


2837 


81 


82 


3*6 


57 


18 


5262 


63 


51 


2776 


82 


83 


289 


55 


19 


5199 


67 


52 


2694 


82 


84 


234 


48 


20 


5132 


72 


53 


2612 


82 


85 


186 


41 


81 


5060 


75 


54 


3530 


82 


86 


145 


34 


33 


4985 


75 


55 


2448 


82 


87 


in 


28 


S3 


49)0 


75 


56 


2366 


82 


88 


S3 


21 


24 


4835 


75 


57 


2284 


82 


89 


62 


16 


25 


4760 


75 


58 


3202 


82 


90 


■ 46 


IS 


26 


4685 


75 


i9 


2120 


82 


91 


31 


10 


27 


46l0 


73 


60 


2038 


82 


92 


24 


8 


28 


4535 


75 


61 


195& 


82 


93 


16 


7 


29 


4460 


75 


6-2 


1874 


81 


94 


9 


5 


30 


4385 


75 


63 


1793 


81 


95 


4 


3 


31 


4310 


75 


64 


1712 


80 


96 


J 


1 


32 


4235 


7=. 








1 





N. B. Of 11650 infmb bmm, SOOO will die in the Ant 
year. Of Ui« 8650 who live to be one year old, 1367, 
wili'die in^ courae of the eecsad year, &c. 
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TABLE II. 

Shewinf^ Ihe £:(pectalioafl of Human Lift! at every Age; 
deduced from the Observations made at JVor^Aam/itoR. 



Aic. 


Eipecniion. 


Ast- 


Expeclallon. 


'!i- 


ESPK...10... 


Mt. 


EipiQlalimi. 


1 


3274 


25 


30-85 


49 


IS-49 


73 


7-33 


2 


3779 


26 


3(1-33 


50 


17-99 


74 


693 


3 


3955 


^7 


29-82 


51 


17-50 


75 


6-54 


4 


40' 5 8 


28 


29-30 


5? 


17-02 


76 


6-18 


5 


40- 8 -I 


29 


*i'79 


53 


16-54 


77 


5-83 


6' 


4107 


30 


28-37 


54 


1606 


78 


5-48 


7 


4103 


31 


27-76 


55 


15-53 


79 


5-1! 


8 


407y 


32 


27-2* 


56 


15-10 


80 


4-75 


9 


40-36' 


33 


26-72 


57 


14 '63 


61 


4-41 


10 


3978 


34 


26-20 


58 


14'15 


82 


4-09 


11 


39*14 


35 


25-68 


59 


13-68 


83 


3-60 


12 


38-49 


36 


25-16 


60 


13-21 


84 


3-58 


13 


37-83 


37 


94-64 


6i 


13-75 


85 


-3-37 


14 


■ 37-17 


38 


24-12 


62 


12-28 


86 


3-19 


15 


3S-51 


39 


23-6"0 


63 


11-Sl 


87 


3-01 


16 


35-85 


40 


■23-08 


64 


11-35 


SS 


2-86 


17 


35-20 


41 


22-56 


63 


10-88 


«9 


2-66 


18 


34-58 


42 


22-04 


as 


10-42 


9f> 


2-4.1 


19 


33-99 


1:3 


21-54 


6? 


9-9S 


<il 


2-t>9 


20 


33-43 


44 


2l'03 


68 


9-50 


«2 


1-75 


21 


32-90 


45 


20-52 


69 


9-05 


93 


1-37 


22 


32-39 


46 


211-02 


70 


8-60 


9* 


1H35 


23 


31-88 


47 


19-51 


71 


8-17 


95 


■?5 


2+ 


31-36 


4S 


1900 


72 


7-7+ 


96 


■50 



N. B. By cxpectalioG of life, must be understood, that 
out of a tliimber of persons living, of a given age, one 
with aiiotlier may expect to live a certain number of 
ytart, some of them enjoying n duration as much longer 
as others fall short of that period. A person of 45 years 
pfage, mny live 20-52 years ; of OJ year's of age, 13-31 
years, &c. Females, in general, live longer than mnUt^^ 
md mariid women live loji^r than tingle wom^ep. 



TABLE ni. 
Shewing the Value of >n Annuity uf ^1 on 
Age ; deduced from the ObarrvMicRu mide i 
ing Intemt et 3, 4, or 5 per Cent. 



UM. 


V««.l 


VMairat 


VllM « 


4ge.. 


VtiMM 


Vbiih It 


V»lu»M 


M<re<n>i 


IpcnuL 


9(xr«HI 






>rerMdh 




16-OM 


13-«S 


n-563 


49 


ievi93 


11-475 


I0-44S 




II'SW 


15633 


i3'4eo 


SO 


l>-43« 


11-364 


lo-tes 




19i75 


I646S 


14,135 


31 


13183 


J 1-057 


in-i>97 




SMIO 


17-010 


14-613 


SS 


[1-930 


10-849 


9-935 




«)'4T3 


I7«S 


14-897 


53 


n-fl74 


10-637 


974«- 




fO^W 


n-493 


15 04I 


54 




]0'43l 


9-567 




90 853 


17-611 


15-166 


5S 


11-150 


1O-301 


9 383 




ai-SSi 




15M6 


5« 


19^88 


9-977 


9-193 




1(>81S 


ir-6« 


15-tlO 


57 


10-611 


9-749 


8 999 




«0'6e3 


17-5tS 


1J-1S9 


58 


10-337 


9-516 


a.aoi 




«o-4ao 


17-393 


15043 




10-058 


9-380 


a-599 




ao-aas 


17-Ml 


14-937 


60 


9-777 


9-039 


8-39f 




aoflsi 


17-lft3 


i4-ev6 


61 


9-4fle 


8-795 


8.181 




19-81* 


1fi9» 


14-710 




9-tnfi 


8-54T 


7-96S 




19-fi57 


16-791 


14-588 


63 


8-9lf) 


B-S91 


7-743 




19'435 


)6 6S6 


14-400 


64 


8,611 


8-030 


7514 




19-318 


lfi-46! 


14-334 


6S 


8,304 


7761 


7-376 




19013 


16-309 


14-217 


66 


7-074 


7-48» 


7-034 




is-aao 


1(!-167 


14-ioe 


67 


7-683 


7-Sli 


6-787 








14-007 


sa 


7-367 


6-930 


6-536 




ia-470 


15-919 


13-917 


69 


7031 


6-647 


6-S81 




18-311 


15-797 


13-833 


70 


6-734 


6-361 


6-023 




18-148 


15-681) 


13 746 




6-418 


6-075 


5764 




17-983 


15-560 


13-658 


79 


6-103 


5-790 


5-504 


Q6 


17-814 


15-4,W 


13-567 


73 


5-7H 


3-S07 


5-345 


46 


n-6i.il 


15-313 


13-473 


74 


5-491 


S-S30 


4-990 


ST 


17-467 


J5-I84 


13-377 


75 


5-199 


4-963 


4-744 


SS 


17-389 


15-053 


t3-S7e 


76 


4-935 


4-710 


4-511 


S9 


lMtl7 


11918 


13-177 


77 


4 651 


4-457 


4-«77 


30 


16-9K« 


14-781 


1S-(I7H 


78 


4 379 


4-197 


*-03S 


31 


16-731t 


14GS9 


H-965 


79 


4-077 


3-93 1 


3-776 


31 


16540 


14-495 


IK-854 




3-7«l 


3-643 


3515 


38 


W-343 


14-347 


lS-74fl 


81 


3-199 


3-377 


3-3C3 


34 


16 14« 


14-195 


l£-6rS 


8* 


3.es9 


3 1Ei 


3-030 


35 


15-938 


14039 


19-504 


B3 


4 9B9 


2-687 


(-797 


36 


iyj!i9 


13-880 


18-S71 


S4 


I-7SS 


3-708 


«-fiST 


37 


lS-5l5 


lS-716 


ie-l49 


85 


8 6ao 


3-543 


3-471 


se 


15-298 


13 548 




36 


2-463 


3 393 


(338 


39 


15-075 


13-375 


11979 


87 


3-313 


3-951 


(-19* 


M 


14-848 


13-19? 


11-837 


88 


3-1 B5 


e-l3l 


(■080 




14-6eil 


13-018 


11 695 


89 


3013 


1.967 


1934 


4* 


14-S91 


12-838 


11-551 


90 


J -794 


1-7.^8 


1-79S 


43 


U-161t 


la-657 


11 .407 


9J 


l-SOl 


1-474 


1-447 


44 


13-929 


13471 


1W5B 




1.190 


1-171 


1-153 


45 


13-693 




11-105 




•839 


.8J7 


•816 


iO 


13-450 


13-089 


I0-D47 


94 


-536 


.530 


-5«4 


in 


la-sna 




10 784 


95 


■343 


■HO 


-338 


48 


13 951 


11-685 


Il)-6l6 


96 


■000 


■1100 


•000 
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TABLE IV. 

Shewing the Value of an loaurance of iSIOO on a single 
Life, payable in one payment, or in annual Payments, 
IntereBt at 3 perCent. deduced from the Observations 
made ut Norlhampton.—^. B. This Table is adopted 
by all the Insurance OBices in London. 



Ag.. 


Wbole 


Annual ■ 


Age- 


Wliole 


Ammtl 


Preralum. 


Premium. 


Prtman,. 


Premium. 


8 toU 




1-879 


41 


54-505 


3-487 


15 


39-834 


1-929 


42 


55-17-^ 


3-583 


16 


40-481 


1-983 


43 


■55-83.9 


3'683 


n 


41-113 


2-033 


44 


56517 


3-787 


18 


.41'710 


2-083 


45 


57*208 


■3-896 


19 


42-272 


2-133 


46 


57-913 


4-008 


20 


42-803 


a- J 79 


47 


58-632 


4-129 


21 


43-291 


2-225 


48 


59366 


4-254 


22 


43756 


2-267 


49 


60-117 


4-392- 


23 


44-229 


2-312 


50 


60 866 


4S33 


24 


44.-710 


2-354 


51 


61-603 


4-6'75 


25 


45202 


2-403 


53 


62-310 


4-S21 


26 


45-703 


2-450 


53 


63-086 


4-979 


27 


46 213 


2-504 


54 


63 784 


5-143 


58 


46-732 


2-554 


55 


64-612 


5-317 


29 


17 -261 


2-6i2 


56 


65 352 


5-504 


30 


47-800 


2 671 


57 


66-182 


5-700 


31 


4S353 


2-725 


58 


66-i)H0 


5-9O8 


32 


4S-yi3 


2-787 


59 


67-792 


6-133 


33 


49'486 


2-854 


60 


68-61 1 


6-367 


34 


50-072 


2-921 


61 


69-438 


-6-6i7 


3J 


50-666 


2-992 


62 


70-277 


6-887 


36 


51-275 


3067 


(is 


71-136 


7-179 


37 


51-898 


3-142 


64 


7-3-007 


7-492 


38 


52-530 


3-225 


65 


72-90.! 


7-837 


- 39 


53-180 


3-308 


C6 


73-804 


S-2l>4 


40 


53-&43 


3-396 


67 


74-713 


8-604 
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TABLE V. 

Shewing ihc Value of an AuDuily during the joint Conti* 
nuance or^tco Lives, deduced from the Observations 
made at Northampton, reckoniDf Interest at 6 per Cent. 
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TABLE VI. 

- S)iewD|f the Value of an Insuraace of £ 100 on Itoo juht 
' Lives, payable in one payment, or in )iiuiutJP«yiii»ts, 
Interest at 3 per Cent, deduced from the Obaervfttiooi , 
made at Northampton. — N. B. This TaMe is adapted \ 
b; ^ tlie luiiraace Offices ia Loodon. 



»f". 




,SSL 


Ate.. 


Pmnliin- 


prontw. 


iO'lU 


49-498 


2-855 


25—55 


69-461 


6-6J5 


10—15 


Si-ITJ 


3-033 


j^-efi 


72-343 


7-619 


tO'-SU 


53-958 


a-279 


a5-«5 


75-681 


9-035 


111— 3J 


51319 


3-463 


30^-30 


eo-4]8 


4446 


JO— SO 


55a73 


3'6tlS 


30—35 


61-754 


4-703 


10-45 


57'603 


s-97a 


30—40 


63 392 


3-044 


10—40 


59-83* 


4-S39 


30—45 


65 871 


3-474 


10—45 


62-9UG 


4-794 


30-50 


67-495 


6048 


)0— 5U 


6+919 


5-390 


30—55 


69-915 


6-769 


la—SS 


67B01 


6-133 


30-eo 


78-685 


7'75t 


10—60 


7 1 -012 


7-13J 


SO— 6.5 


73866 


9-156 


io—es 


74'«06 


8-5.17 


35-35 


6s-i)44 


4-947 


IS— is 


52731 


9-349 


35-40 


64-418 


5-J75 


li — W 


54-38B 


3-473 


35-45 


66-149 


5-69* 


J5— ^ 


5j'64] 


3-653 


35^-50 


6B-!iI7 


6-»S 


15— SO 


57-083 


3-8T* 


35-SS 


7fr49l 


6-958 


15— M 


^S'783 


4-154 


35—60 


73-125 


7-923 


13—40 


60-799 


4 517 


35-63 


76-181 


9-.-) 16 


iS~ii 


63-047 


4-969 


40—40 


6.1-736 


5-388 


i»— so 


65-634 


5SC3 


40-^5 


6T-?7* 


5-988 


.15—53 


eS3S5 


6-a>3 


40-50 


69-134 


6530 


U—60 


71-485 


7 30i 


40—53 


ri-«o 


7-KlB 


lS-~6i 


74 960 


8-719 


40—63 


73-J13 


8-168 


io^w 


55-9W 


3-695 


40—65 


76-612 


.9-5lt 


«0— 25 


i^-oes 


3-871 


45—45 


68.611 


6-367 


2lt-~ai) 


58 390 


4-087 


45—50 


70-878 


e-sat 


4(^-05 


58-968 


4-363 


4j— i3 


72-161 


7-551 


stwio 


61-856 


4-783 


4S— 60 


7*434 


8-47S 


80~4A 


B3-919 


5-113 


45—65 


77-134 


9883 


2l»— SO 


66 458 


-5-766 


50—511 


71-703 


7-381 


eo-as 


68-077 


6 506 


50—35 


73-34* 


e«i« 


ao~^y 


7fl-04S 


7-soa 


JO^O 


75-3Sr 


8-907 


30-65 


7»41)6 


8-930 


30—65 


77-831 


10-2*6 


21-85 


Se-lUG 


4040 


53-55 


74 713 


8606 


!to-30 


S9-3SS 


4-248 


35-60 


76r443 


9-451 


25-35 


60-786 


4-513 


55-6S 


7«.637 


10-721 


l)»— 40 


6fiM 


4*67 


fiO-fiO 


77-846 


lO-23a 




64-571 


5-308 


60-65 


79-699 


11*434 


S5— 50 


66 9J3 


5-893 


65—65 


81-15K 


12-5*1 
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TABLE VII. 
Stieiru^ i)» pleient Value of ^1, to be rcceircd at tin Kid of u 
Number of Yests not elceeding 40. 



jem. 


) »« c„ 




* IKf C(B[. 


*ip,rC«. 


SpffCflll. 


2 
S 

4 


.9708738 
.94*5989 
.9151417 
.8884870 
.8(596088 


.9061836 
.933510? 
■.9019437 
.871+4S! 
.84I9M« 


.9613383 
.9245561 
.8889964 
.8548048 
.8K19971 


.9569:=78 
.9157399 
.8761966 
".8385613 
.80145 ]1 


.9583809 
.9070893 
.8638376 
.8887085 
.7835368 
.7461154 
.7106813 
.6768394 
.6446089 
.6139133 


6 

8 
9 


.8374843 

.8130915 
.7894092 
,7634167 
.74409S9 


.si3.'u>oe 

.7859910 
.7594116 
.7337310 
.7089 188 


.7903145 
.7699178 
.730690* 
.7095867 
.6755643 


.7678957 
.7348283 
,7031851 
.6719044 
.6439877 


It 

13 
14 
15 


.70IS799 
.6809313 
.66I117S 
.6418619 


.6617833 
.6391041 
.6177818 
■6968906 


.649.5809 
.684.'»97l 
.6005741 
.5774751 
.3551(645 


.6161988 
.5896639 

.5648716 
..5SP9719 
.5167104 

.'4731764 
.4528004 
.4433018 
.4146419 


.5846793 
.5368374 
.3303814 
.5060679 
.4B10I7] 
.4381115 
.4368967 
.4135307 
.3957340 
.8768895 


16 

19 
»0 


.6t3j669 
.6050164 
.5873946 
.5708860 
.5536158 


.5767059 
,5579038 
.SSS3611 
.5801557 

■5fi25659 


.3359088 
.5133733 
.4<> 36181 
.4746484 
.4666870 


81 
33 
S3 
£4 


.5375493 

.5s;ie995 

,3066917 
.49iy337 
.4770056 


.5855709 
.4691506 
.4533856 
.437957J 
.4231470 


.4388336 
.4319554 
.4057163 
.3901215 
.3751168 
.3606891 
.3468166 
.3334775 
.38116514 
.30BS1B7 


.3967874 
.3797009 
,3633501 
.3477035 
.3387306 


.3689484 
.3418499 
.3836713 
.3100679 
.«953088 


86 

88 
89 
30 


.4636947 
.4501891 
.4370768 
.414.1464 
.4119868 


.4088378 
.39501^3 
.3816543 
-.3687483 
.3369784 


.3184035 
.3046914 
.1915707 
.17901^0 
.2670000 


.K819407 
.1678483 
.3550936 
.1429463 
.131 3775- 


31 
38 
33 
$i 
35 


.3999871 
.3883370 
.3770863 
.3660449 
.3553834 


.3443304 
.33*5897 
.3313487 
,3104761 
.1999763 


a:964603 
.1850579 
.8740941 
.2635511 
.1534155 


.2555014 
.8444999 
.93397 1« 
.3138959 
.8148544 


.S803395 
.2098662 
.1998716 
.1903548' 
.1812903 


3T 
30 
» 
40 


'43503i4 
.33411839 
3 iSiiSS 
.3157586 
.3065566 


■8898327 
.3800316 
.8705619 
.8614135 

.3383715 


.8436687 
.8348969 
.915S&34 
.2166206 
.8068890 


.90SO280 
.1961999 
.1877.W4 
.179665.* 
.1719887 


.17sa»74 
.1644336 

.1566054 
.1491479 
.1480457 



Note. Thoie wbo wiib far farther iaformatiun on Life Annnitiet,, 

naycanialt tlie workiof Mr. Se Moivu, Mr. Simpum, Mi-Dodson, 

Dr. Fnce, Mr. Eaenm, Mr. Uergim, Btron Matret; orlh« DactiinB 

of Life Annniiiei kud Auunuicei, by Mr. B<riJy,ii] twovoluoKsociiivo. 

C c 



( ••• ) 

ON RATIOS. 

1. Ratio is the relation which one qmntHy bwre to 
Vtodicr of the same k4Bd, with respect to magnitude; 
awl the coraparisoD is m»^ by cofi9i4eriBg tu>w ottea 
die one is contained U the other^ ax how often the one 
contains the other. 

Thus the ratio of A to a ii expreiaed b; -, aud the ra- 

tiapfBtOA by-i lh« former of these quantities, or flie 
^unerator, is called, the antecedent; and Hie latter, or 
th£ denominator, is called the «oB»eq«ej»t of the calio. 
St. When the aatecedest is equal to the consequent, 

nz.if-<sl, it is called a ratio of equality if— be 

B B 

greater than 1, we call it a ratio of greater ULequality ; 

and if— be leis than 1, it is c»Hed a ratio of leas in- 

B 

equality. 

3. The antecedent and consequent are called thetemw 
of tile ratio, and the quotient ol' the two terms is culled 
the index, or exponent of the ratio. 

liius, if — =ffl, then » is calkd Ae.eKponcnt of the 

B 

tatio of A to B. 

- 4. Compound ratio is made up of two or more ratios, 
by maltiplying their terms and exponents together. 
If — =m. and — =n, th«i — x — !=ijm:= — , so that the 

B 1> B B BD 

ratio of AC to BD, is said to be compounded of die ratioa 
•f A to B, and c to D. 

& If a ratio be compounded of two equal ratios, it is 
Cfdled a duplicate ratio ; if of Aree equal ratios, it ia 
called a triplicate ratio, &c. 

Thu% if —x=m, —=m, then, — =«*, bence tbe ratio 
of ACtOBD isdupiioBteoftheiatioafAtoB, orofctOD. 
And if -=n,-=:M, -»n,tfa*D, =»', bence the 
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ratio of ace to bdf, w triplicatt (o the ratio of A to B, 
c to D, or B to F. 

e. If tit termi of a ratio bt prime to eath other, no 
other quantitiet can be found in tMd amte ratio, but what 
ahall be $ome multiple' thereof. 

Let - = in, mad ~ = m, vheR a nrf b m « pritM to 
«acb other, 1 sa; C abtlt he a multiple of A, and a a mul- 
tiple of B. Fot- = -, multiply by D, th«i c = — ; 



DOW it is evident, if B measures DA, it must d 

alone, because A is prime to &; consequently o is some 

multiple afs, therefore c ia some multiple of a. 

7. Cor. 1. 7^ like multtplee, or the like parlt of the 
term* of a ratio, have the tame ratio as tAe ttmu themiehes, 

6. Cor. 2. Nmmbtn thai are prime to each other, are 
the halt of mil nmrnbtre in tJu wn« ratio. 

O. Baging the termt t^ a ratio given in large num- 
bers that are prime to each other, to find a ratio, nan^ 
equivalent, whote termi are eap rt m ed by trailer maabers. 

This is perfomed by reducing the terms of Ihe given 
ratio into a Bcriee, of whnt are called continued fracHom, 

Thns, let the giv» nrtia be expressed by - 1 ^^^ l«t * be 

contained in b, c times, with a remainder a^ftfc 

d: again let d be contained in a, e times, IT, 

with a remainder/, and so on, we tbdl i^ 

have 'f}d(e 

i Tx ac + d — 

- = * + / h)s(i 

"* =* A + * — 

/ = a + hSic. k)h(l 



* Onr number ii laid h> b« a muliipteersDotbcr. w]i«n ll 
.'CoiiuiDs the latlei Boine exact number of liiues. Thug) m > 

<il>le of B, ud B ^ ii a mnltiitte of a. 



sn 


' OK BATIM. 




H™,t_i 


£il»e-|— , b>tcB(fe4/. 




'""""' r 


«+4?-'+.-;^'" 


*-ft+6. 


Hwrefora — 




bnl/->fc,-+i. 


'.+ — ^— '«+- 


1 




'+ «+* ' 


^. 


yui..+. 


1 

7+— 1 





i + tct. "nna cdloctiDg (he term* of 
Ihk HitM <Mi« tifler uiothcr, beginnini M c, wc contiiiusllj apprau- 
■ute loirudi tbe ntio of — ; and tbia spproiimRtkiD ii akenialelj 



He Ont TBloe ta c, or — , theiecoiid e+ — 
The Ihird c+— . 1 . 1 , 






y+1 «<+! gt+i 



The fourth <:-| 1 



• +im="'+zrz7ii-*+; 



ig+l ^«g+e+i ^tig+t+i liE+t+i 



Hence we deduce tbe following general rule, 
1, DWide the greater term by the teu, and that A\- 
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visor by ihc remainder, £0. aa in Pdo^. 1, page S&, Vul- 
gnt Fr&ctioiu. Tkei), if tke aBt«cedeat be gteater tban 
the consequent, the first quotient divided by 1, ff-itt the 
first ratio ; if less, an unit divided b^ the first qnotient, 
will express the first ratio, 

2. Multiply the tenei ot the first ratio bj the second 
qaotienl, and add an unit to tile numerator, or denomi- 
nator, according'as the antecedent of the original tenns 
is greater or less than its consequent, and you will have 
the second ratio, 

3. Then, in general, multiply the terms of vlie ratio 
last found by the nest succeeding quotieirt, and to the 
two products aAA the oomapondiDg terms of the pre-r 
Reding ratio, aqd joo will have the next succeeding ra- 
tio, *c, - , , 

Exaofle 1. Let it be required to, find a series of ra. - 
tioa in less numbers, constantly approaching to tbe ratio 
(tf 314159 to 100000, which is Hearty the ratio of the 
circumference of a circle to its diameter. 
100000)314159(3— c 

d-.14i59.)H»000{?=« 

>B887)l«i9[15=:4 

i^=ea4)pM(i«i ■ 



y^ J— the Mcondratia, being tbfappTDi^mstian of Ji-C&i'nui/t^ 
"SaxlS + 3 339 .... . 

„ 3)4159 „ , 1 ^ 

'*' "Titc. in a cwiliDued ftwrtion, 
Exmnpk 3. Let it be reqalrtd to find a sories of 
ntioB u lus Bumbers, ooiutairtly tppHmcbiag M the 
«c3 
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ratio of 7B5398ieS3 to lOOOOOOOOOO, which is ncarl; 
'the raUoof the uea of a circle to the sijuiir of its diOr- 
meter. 

1SS39S lfi33)l 0000000000(1 
1 - M4eOt83fi7)78539Sie33(9 

1415926532)3 !*fi018S6T(l 

laoosiass 

■t30091B35)14159«53«(l 

6MB3W9V)730091835(t 

44357138)685834697(19 





9097Tfi8#)4485113B(9 




I301B84, &C. 


til, t^-i*.--""^ 


17<X«. +11 5M,„,i„^ 



ON PROPORTION, 

10. Proportion \b the equality of ratios. 

llitiv, if - az a and — ^ M : then, if n be equal to i, 

the ratios are eqnal ; that it, A has tbe same ratio to $, 
which c has to d, and the four quantities are said to 1** 

_.! . ■ AC 

proporaooal ; vis. A : B :: c : D, oi — = -, 

If m be greater than n^ then a has to b a greater ra- 
tio than C has to D, and Uie fourqaaatities are not pro- 
portional. 

If fli be leas than «, then a has to b a less ratio than 
C has (9 D, and ^e fQur ^uaq^ties are 9ot propoitionaJt 
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If m uid N are each equal to aa uuit, then the »t)o8 
of A to B, and c to d, are ratioa of equality. 

11. Iffour guantitiei be proportional, the reetanglti 
or product of tAt txirtmu, will be equal to the rectangle, 
or product of the meaat. 

For, if A : B :: c : D, tlieii •- s - by the definition, 
• B D^ 

The fractions -fand— reduced to a common denotni- 

B D 

nator will be — and '■ — , but when two equal fractiooB 
BO bdV ' 

have the same denominator, dieir numeraton are equal, 
therefore ad^bc; a and D being die extremes, aod b 
and c the means. 

12. ^ the product qf tao quantitiei be equal to the 
product of two otheri, the four quantities may be turned 
into a proportion, by making the term* of one product 
the meane, and tie temu of the other the extremet. 



VIZ. - = — , or a : B :: c : D, 

B D 

13. If four quantities he proportional, tkty $kaH aba 
be proportional uiheft taken inoertefy, viz. if a : b :: c : 

s, then b s A :: D : c. For ao=cbc, mult, by ~~, then 

AD BC b Q , 

^i-= — , or- = -,hence,lNTKBTENDO, b;A::d:c. 

AC AC* A C ■ ' 

14. If four guatititieg be proportional, tkty ekeS tAo 
bt proportional when taken altemateljf, viz. if A : b :: c 

: D, then a : c :: B : D. For,^ s: — , niult. by — , then 
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16. WMen four quantitia are prvptriiamal, tke Jirtt 
together toith the itcatid, u to the Kconi ; as the third 
together with the fourth, is to the fourth. 
ThuB, if A : B :: : D, tben 

COHPONBNDO, A-f 6 ; B i: C + D : D. 

For AD=:BC (article 11) add DB to eacb. 
Th«D AB+DBi=bc+db; orr+axD=C+DXB, there 
fore (art. l2.) A+B : b :: c+D : s. 

16. I/four qnantiliei be proportional, the difference 
between the first and second, it to the ucond; at the dif- 
Jertnce between the third and/ntrth. it to the/ourth. 

Thus, if A : B :: c : D, thea 

BIVIDBNDO, A — B : B ;i €-—!> : D< 

For AnvBo (art 11.) take db from each, 
then AD — DB=BC— ob; or a— bxi>»»c— bxb, therfc 
fore (art 12.) A — B : B :: c — D : d, 

17. If/emrqmantitiei be proportional; thej^nt,i4to 
tkt i{gmnce betwftn thtfirtt and second, at the thinf, 
it to the difference ietteeen the third andjowtth. 

ThuB, if A : B :: c ; o, then 
COKTBRTBNOO, A : A— ■ :: c : c — n. 



that is, 4— B : A :: c— d : (^ and IKTBHTBNBO, 
A : A— B :: o : c— », , 

JR. If several qwntitiet be proportional, at one of tkt 
antev^dentt u to Ut conttfuent': to it the mm of all the 
fntecedtntt, to the mm of all the comeguentt. 

Tbiui if A : A :: c : D :: B -. p :: a : h, &c 

Then A :~ B :: a+c + b+g : B-|;D.t'-lr"- 

-AACBO.. 

tw,~a~=>~^-=~, ben,ce Afc = BA, ad = bc, 
AF=BB, iVHi^Bq, tberefore AB-f-A,D-)-AP.-f-AH=BA + 
BC+BB-tBO, or AXB + D+F+B=B)CA+C + B+Vi 

t>^«rt.l9^ A : B ;; A-^c-(-E-lrCi : b-(-d+p+h. 
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IS. Car. At ang anUc^dent it to iU eoiueqitati,»u 
any other oHtteedent lo itt censequeHt. 

20. Iffowr quantitiet be proportional, a»d if any an- 
tecedent and itt consequent, or the two antecedent* and 
their contequenti, be both multiplied or both divided by 
the eame qaantity, the/our quantitie$ uHU gtHl be pr». 
pvrtional. 

-'■ ThaB,:ir A ; B :: C i D ■ 
Then ma ; MB :: c : D 



for in each case, —=-. 

B D 

21. If there be four proportional quantttiet in one 
rank, aiidfour more in another ; or if there be leverat 
'tueh ranki ; the product! of the corretpondent term* wUi 
be proportional. 

Thus, if A 



H, &c. 



DHM, &C. 

AB CO 



' Tbeu AB 
Or, ABr : 

For — =— , -=-, ~s=—,&c. Hence 

B D p H K M _. -.. 

, AEt ' CGL 

. and =— ^ 

BPK DHMr 

22, Cot. The Bke powers, or the like root$, of pro- 
portional quanlitiee, are proportional. 

Thus, if A : b ;: c : d, theu 

A" ; B* :: c" : 1»";or, a"> : B" :: c" ; D" 
This is obvious, by supposing A, e, and i, equal to each 
other; also b, F, k, 

23. If there be any number of quantities in one rank, 
and an equal number of quantitiet in another rank ; to 
conttitutrd that theftrtt is to the second in the first rank, 
Al the first it to (he tccond in the ttrond mnA i or f Ac 
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tmtd iMtolkc Mrd m tktfau rank, m Ihe teeond U to 
the third in tkt ttamd nnk, 4r. ; them ahaU Ike^firtt be 
t» tkg latt in ihtfint r«iift, at tkt firU Utathe latt iM 
, Utttctndrsuk. And ang four »/ tie»e ftiMiUitie^m tk 
J^»t of a optan, or parailetogram, skali ic proportiaMmi. 
T*fame i$ gtmtrai, kt tkt number of raukt bt no- m> 
nunty. 
TboB, if 



Then, ex jequo ohdinata, a 
orA : E :: «j : v. F&i.- 
n F ; 



:: I : K. Hence, art, 31 ; 
: OHIK. Con8«q. 



:, or, A : B :i 



ABCD : BCDB 
ABCD PQHI 
SBCD EG hi' _ _ 

for an; olher two raoks. 

, From this demoDstrattoa it follows, that the ratio of 
A to E, i» compounded of th* ratioit, of A to b, b to c, 
c to|D, and D to B. 

24.-Ifikirt he amf nuuber of quantitim in •nt rank, 
mad am equal number of quanlitiee in auoiker rank ; w 
eotiHituted that thefirtt it to the eecond i* theJirstrMnk, 
a» the latt bnt one in the tecond rank It to the latt ; and 
the lecond of the first rank it to the third, at the tatt imt 
two in the tecond rank it to the last but one, ^c. ; thtm 
thall thejirtt be to the latt in the Jir^t rank, at thtfrtt 
it to the latt in the tecond rank. 
Thiw, if A • B ■ c ■ D ■ B be the first rank. 
And F * o ' M ■ I • K the second tank. 
Then ix sqvo PtKTuaBATA. a : b :: f Tk. 
For, , 



:: r. t G by the propositioo, 
Heoce, bjF compounding the temn as in art. %3. 
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ON NUMBERS, ODD AND EV1U4. 

26. If any nambtr ofevtn futtnbert be added l»gfthtr, 
tit mm will he an even number. 

F<H, let 2a, 2b, 20, &c. be erea numbers. Tben wilt 
2a+2b+2c, &c. be their sum. But diU sum caa be di- 
vided by 2, therefore it is an even nanber, I>HiH. 'T, p.. 2. 

36. if any even number of odd nvn^en be added to- 
gether, the mm will be an etcn number. 

For, let 2A+1, 2B+1, 2c+l, SD+l, Ac. rqjKsest 
the odd numbers, theB2A+2B+2c+2D lianeveDtina- 
ber, and t-|- 1+1+1 is also an even miid[>er, that is, an 
even number of units ts an even number ; it is therefoie 
obvious that the whole is even. 

^. If an odd number of odd mmia-t h added to- 
getker, the sum will bt an odd number. 

This is evident /rom above, foraA+l;+2B+l;+2c+ 
1=2a+2b+2c+3, an odd number. 

28. If an even number be taken from an own tamher, 
the remaivder-will be mxn. 

For, tiixe 2 A and 2B are even mjobers, if a be gieatei 
Aon B ; 2 A 2b, beiogdivisible by 2, is an even number. 

29. Jf an odd numbei- be taken from an odd number, 
the remtindtr will be even. 

Let2A + l and 2b+1 he od d numbers, idiere A is 
gfeaterlhan b; 2a +1— 2B + 1=2a— 2b an even nam. 
ber. 

30. If an even number be taken from an odd number, or 
. an odd number from an even one, the rauUnder toiU be 
odd. 

Let 2a, 2b, be two even numbers, and 2c+1,2d+1, 
two odd numbers, wh ere c i» greater than a, amd ft 
greater than D. IVn 2c+l— Sa wA 2b— 2d+1 are 
evidently odd numbers, 

»1. ^ an odd nuoAer be multiplied bt/ an odd number, 
tittpfoductwUlbeodd. ■ j. ■ 

Let 2a+1 and 2B+1 be any two odd numbers, tiieir 
product 4ab+2b+2a+1 is evidently an odd number. 
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Cor. Tl« quotient of an odd Mwmier ig on odd nvm- 
htr, it a% odd kiMi^. 

32. If an even numkr 3e multiplied jy ant/ number 
whatner, the product will ie even. 

Let aAand 2b be ooy even numbers, and 2c+l an 
odd D umber, 2 ax2b= 4ab an even number, also 2a X 
2c+l and 2bx2c+1 are even numbers. 

Cor. If an even numbtr contain an oddntanher a eer- 
tain number of timet, the quotient will be an even number. 
Hence aho an even number cannot be contained an exact 
munber of times in an odd numher. 

Other particular properties of numbers are given at 
page 6, 10, 16, 66, 70, 106, 106, 200, 202, &c. 

ON SQUARE AND CUBE NUMBERS," &e. 

33, The sum of any number of termi of the teriea of 
odd numbers, 1. 3. b. 7. 9. 1 1, ^c. I'l equal to the tquare 
of that number. 

1 • 2 ' 3 • 4 • 5 - 6 number of terms. 
1 • 3 ' 5 ' 7 • 9 - 11, &c. series of odd numbers. 
Then 1+8=2'; 1+3+5=3'; 1+3+5+7=4*; and 
so on as far as you please, 

34. If to the nan of anjf number of terms of the series 
of squares 1. 4. 9. Ifi. 25. 3d. 49. Sfc. you add ike square 
of half the jum of the same numhtr of terms, and increase 
that Stan by an unit, the last turn will always be a square 
number. 

Thui ]+4+lltlj +l=:l+4+6-8S+l=13-35. 



+44.9+JZZ?j +1=1+4+9+49 + 1=64, 



1+*+ 9 + 16 +l±l±lti5^*+l=l+4+9+16+aa5 + is=lM 

Hence may be found aa many square wbole numbers 
as you please, whose aum shall unirersally be a square 
BMfflber. 



-PART II.] OV SQDAKS IVD COBt KUXXlftS. SOI 

35. In ttterieioftpmreiprMttdingfroMgmunit,tht 
stcoMl diffirenrei kUI be eqttid /a ndt other ; in cMbei 
the Ihira diffenncet; i» bifuadrat*s the fottrtk dif' 
/eretteei, gfc. 

Tliui, 1 ■ 4 • 9 • 16 • 25 * 38, &c. seriet oftqwitet. 

3-5 • 7' ff* 11, &c. li/orderofdifferMwes, 
2 ■ a • 2 • a, Ac. 2(f order of differences. 
And, 1 -8 * a7-64-l«a*aiS, dfe.wi-Mrofeiifcj, 
7'19'OT' «1" 91,«c.ltf order of dUt 
12 • 18 - 24 • SO, &c. 'id Older of dtff. 
• 6 • 6, &o. 3(i order of diflt ' 
Id UiCBarae manner the fvivth order of differences in 
the aeries of biiiuadrates, 1. 16 . 81 . 256 . 625 . 1296, 
*c. will be 24. Th^se ordtra of differences are ob- 
taioeil, by. BubCractine the first term froffitbe weond, the 
second from tbe tltirJ, the' third from Ihe fourth, &c. in 
the Mries; and ia each of the orders of differences. 

36. Ifahelkefiriitermofanyiarits.ithrJirUierm 
oftht-^;tt oHer of diffhyueet ; of the jfr»e ftrtw of the 
«Kond order' of differences ; d" tht firU tera q/' the third 
order ofd^ervuix* ; tT" the first term efthefnuih order 
o/differenctf. Sfc. The last or nth term will he 



^^^^!:^:^■=4. 




1. Re<iii)red tlie SOlb-urw of tte tcrfes I • 4-- 
• 18*a6-'34, &C. 

i,-4*»- iS'ia-- aa-'3i-&«.fle«kM. 

a'4' 5' ft' ?• ft &c^ ijl oMer^difff 
1* V I' X' 1 ^e.2£anl«rof d«fi'.. 

. ■ ' - »d . ' ' 
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Here <r-=3, i/"^!, B»l, and itsta 

/28— 1 \ /JO— 1 10— J .\ 

4. Required ibe sum of a thousand terms of (he sencf 
^fjquarea 1* . 2* . 3* . .4" . 5* &c. 
1 . 4 . . le . 25 . 36 &c. series; ' 

3 . S . 7 . a . ll&c.jSM(«nIerofdiir., , 
' 2.2.2. 2 &C. wrtfttdorderof diff. 

' jHcre ir=3, d'=i, a=1, bdiI n=100v). 



1 OOb'-l' 1 498500 +333334000 n 
333SS39U0 ontwrr. 

3..Ileqmred the sum of tweuty teims of the seriea of 
«ubes 1^ . 2* . 3' , 4» . 6» . 6< &c, 
;i , 8 . 27 . 04 .1-25 . 216 &:c. series. 

7 . 10 . 37 . 61 . 9i &c. fa-It order of diff. 
12 . 18 . 24 , 30 &c. teeend order of diff. 
^ G . 6 . 6 &c. third order of dtf. 

Here d'=«7, ir=l«, ir>=i6, n^l, and «=20. 

Wei., «o + (■x:^=if)+(nx^x!!=^ + CnX^X^ 

.J{__d™)«! 

<Mxi)+C«>x"x7j+(aox^x^xi<)+(»x^x~x^x6) 



37< ThetumttfMtytuwiftiareinimienwiMtaKrjtkar 
^ff&ttU!e,iaidtiDieethepTvdiicto/thHrro9U;witiaiprtu 
/Mt^ie$idti»f»rigktai^ltdtrimgiem raticn«Immmkn- 
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Let 4 SDcl 9 be the two squares, then 4-|.9=13 their 
SBm, l)—4=r5 their difference, and ^/■4 x ^9x2=12^ 
twice tbe product of their roots ; hence the three sides 
of the triangle will t>e 13, 6, and 12; £ur 12*-f-5*=1D\ 

38. The cube of ant/ numbtr dieidrd by 6, will have 
the tame remainder at Ike number itself, when divided bu 
Q. Or, the differmce hetxten any number and its cute ' 
will divide even by G, 

Let 47 be proposed, the citlie of which is 103823; 
each of these nnmbera divided by 6 Tvill leave 6 for a.' 
remainder. 

Or, 1038S3— 47 witt divide by Ovrithout a remainder. 

38. The turn of my- number of the cubes of the natural 
mriet 1. 2. 3. 4. b, Sfc, taken /rem the beginning alwayf 
make* a gquare ttimtber ; the roott of theie squares are 

1. 3. 6. 10. 16. 21, SfC. whose differences ere, 

2. 3. 4. 5. 6. ^ 

Ler I. 8. 27. 64. 125. 21(T. 343. &c be a series pf 
cubes ; the sum of the two first is 9, the sum of three 30,- 
of four 100, &c. whose roota are 3. 6. 10. &c. 

40. ^n even tquere number will divide bgi, and leave 
no remainder, but an odd square number divided by 4 wilt 
ieatx a rewtainder ofl,' 

Sioce the square of an odd aumber must be an odd* 
number, let Sh+1 express tbe root; the square of which- 
if 4SB4-4it+l, this divided by 4 leaves I for a remain- 
der; and the first term of it, viz. the square uf2R,.i»' 
divisible by 4, 

Other particular properties of aumbers may be aeew 
in iKvoLtiTioN, Evolution, Progression, &c. 



EltD OF THE SECOND PART. 



cGoogk 



COMPLETE PRACTICAL 
ARITHMETICIAN. 

PART III, 



BIUS OF PARCELS. &c. &e. 

CLASS I, 

(1.) James Umh, esq, 

t , ,™« Bought of John Siwpioii, 

Jsq, 1, 1822. te t d 

7ilb. of greea tea, 4t 10*. 4rf. per Jb, • • • 

14i do. finest bloom, at 14*. Bd. , 
10| do. fine green, at 19i. 5d. 
ai do. h>Bon. at lOt. 10|tf. . . 
19 do. good hj*oB, at 10*. ©Jift - 

8 j do. bohea, at 6*. 9<f, • 



[2.) Sir John Guchim, ' 

Hu//. 1822. . To S. JeffeMon. Dr. 

Jan. U. For07f yd».-of8hMting,atlf.4irf, ge ,, 

per yard - . 

Feb. 3. For43§yd8.oflace, al4*.0i<f. per 

•^—16. For 751 ellaofIrish,a(2«.3rf,perell 
May 12. For iOQ do. dowlas, nt OJrf. . . 
15. For 730 do, muslin, at 7*. ojrf. 

Received the contents, - 

S. Jefferson, 



■ SiLtS OF PAKCSLB, &C. 



' <3,J Ajcdrew Wines, eiq. 

To Wl Jolnuon and Co. Dr. 
London, 1822, £. ,, i, 

July 11. 473i gallons of Britisli spiritn, at 

4(. 7 j<^ per gallon - . . 
^ '■— 306i gallons of fine old runii at 

9*. lOrf. per gallon ... 
-■■ ■— filOl gallons of Holland'! gin, at 

6<.-Sff. per gallon - . .... 

Aug. a. 207| gallons of rum, at Bt.Q^d. pet 

gallon - - . . . 
■' " ■" ll5f galls, of cognac b^ndy, at 

10*. Q^ per gallon . . .- 
Sept22.401^ gallons of Mmdstone gin, at 

4s. ad. per gallon ... 



Iteceived, I>«c. 24, 1822, tbe contents for self and Co.' 



(4.) George Veres, esq. 

Bought of Charles We«t, 
London, Dec. 3, 1822. ^, >. i^ 

A loin of lamb, weight Tjlh. at 10{^. per lb. 
A fillet oiveal, weiglit 16{lb. at e^d. • 
A buttock of beef, weight 37|lb. at ^d. 
A pig, weight lajlb. at TJA . - ■ - 

A legofpork, weightl6ilb.at 5|((. ^ ~. 
A leg of mutton, weight ISjIb. at 4|<f, ^ - 



(6.) Hagb Abbot. 

Bought of C. Hartley, 
tendea, Ang. 19, 1822. £ 

]74|ll>. of <lBia<jiuDa. st Si Ut. 8rf. per ]h. 
SZl41b. of gum lar, at &j. 9</. 
607|ll>. of rhubarb, at \2s,4d. . ■ - 
ISoIlb. of m&atic, at Is. oi«/. 
Ml4lb. of Bdsaafnis^ at 6|</. • - - 



Aeceived, at the sfime lime, dve conteats, 

C. HaTfley. 
(6.| Miis Evitt, 

Bougfat of William W^aon, 
London, Sept. 22^ 1892. £, ». i 

ISJ yards of Flander's laee, at »t. 8rf. per yard 
S7t .de. Dreadee lace, at 15*. 5ff/. - 
11»4 do. gauae, at 2*.2ji/. ... 
' Sl&l do. muslin, at 7«. b^fi. ... 
l&l doaen «f napkin!, at 27«. 6rf. per dos. -■ 
118 pair Af kid gloves, at U. tid. per pair - 



(7.) Mr. Crowlber, 

BtHtght of Maty GnffithS, 
Londeitf Oetobcp 5, 1822. i&. », d, 

1 14 yards of muslia, at 8a, Aid, |»et vanl 
171 do. HoUaad, at 4c. «rf. . - 
7154 do. cambric, at 10a, 74, 
326| l^lls of dowlas, at it. 2|^ per cU . 
2211 do* Iriib, at t<.9|((. 
41 dI do. fhtnU, at 5«, Mrf, - 



R««ei»ed, at t&e same lime, the oonteota, 

Mary Griffitbn- 



tAUT ni.] MtM or fAtCBlB. *c. 

(8.) Mrs. MertowB, 

- Rodght «i John unsdall, 
tViatrtead, JaW fi. IBM. £• » 

Tares, 104 buBhela, ftt 2*. ^d. per bush. 
Peas, 127 bush. 3 pecks, at U. 10|<i. pet biwb. 
Malt, 4tfJ qwarters, «t 1/. 14». 4d. per quarter 
Oats, 204* do. at 18#. erf. pei qr. - ' 
Beans, i7t do- »* I'- "*• **• !>«' •!'■ 



(0.) Mr. OchterlenTi 

To HtMSOB and Co., Dr. 
London, 1832. ^- '• d. 

Sept, 19. 170 pieces Norwich crapes, at 

2/. 7*. 8rf. per piece 
— ^^— 204 pieces of Kendal cottons, at 

1^ ie». id. per pie«« 
Oct. 5. 176| yards of Lancaahire aheeting, 

at 1». 2|</. per yard 
, ., ■ 608* yards' of Manchester veUet, 

at 7». 6d. pet ywd - -■ . 

No». 7. 537i ells «f Yorkshire dtab,. at 

Sfc 4rf. per ell 
——I. 1001. ells ofdittoforeaterratGf.ed 

peteU 



(10.) air George LoTcir, 

Bought of Simpson and Co: 
tendimr Dec. 6, W22. £.».<$ 

2 piecet of fustian, each 27 ydi>' at Ir. 4a. 
per jard . , - ' - 

6 do. Irish, each 2& yds, at 2i. 4rf. - 

7 do. check, each 31 yds, at lOrf. 

8 do. dowlas, each 29 yds, at ^ld. - 
li do. plaid, each 37 yds, at 1*. lOrf. - 

11 dOi dimi^, each 18 yds, at 2*. !$«• - 



WW WtLB or PARCSLS) &V, 

CLASa II.' 

EtircUIng ike RULE of THR^E, or PRACTICE. 
<ll.) Mr,. Meaaurewell, 

Bought of Edward Ketat. 
DubUn, May 5, 1822. Six panxU of miatin, va. 

E.FIem. qr. n. if, 4, ^, 

J(o. 1_,_24 2 i, at<J». 9d. pervard 

2 27 1 3, at7». 2rf. 

a —21 2, at8».4rf. 

4 34 1 1, at 5». Srf. 

6-- — —IB 2 2, at It. 9d. - - 
6 2T 1 3, at7».2Jrf. - 



(12.) Mr. Cudworth. 

Bought of Hilton Morrison, 
London, July 4^ 182& 

Cwt.qr. 16. *. J. d. 

14 1 IP oftobacco, *t 4/. 17J. 2d, per cwt. 
"— " 17 of snuff, at bl. I9j. 4rf. . - 

IC of tobacco in leaf, at 3/. 10*. 8rf. 
1.6 of sugar, at 2/. 12t. ad. 
10 of suap, at 2/. lf«. 4d. 1 

9 of molasaea, at 1/. ]6s. 4d. - 



17 



-49 



(13.) Anthony How, esq* 



Dr. «, *. d. 



To 4 puncheons nf Jamaica rum, each 43 gall, 
at i.'2».'9d. per gallon ' - . - . 
To 7 pipes of mountain, at Gi. bd. per gallon 
T» & hhds of malaga, at 8«. 6d. > 



cCooglu 



^ 



jpartiii.] sills or vakcils, Ac. 300 

Cr. £.». d. 

By our bill on Geo. Oiks, ev{. exdiange at 
4*. 3^. per crown for 4a0 cruwos • - 

Hy ditto on MonsittirArbre, cxdiangc «t4*. &tf. 
p*r crown, for 840 crown* . , . 

By ditto oB Mr. Cordi^oB, exchange mt 4t. 9i, 
percfowu, for 10IHI|| ciowiis • . . 

Errors excepted. M 

Lond&n, Geo. K.&ih and Co. nr i — ..-l 

Sept. 22, 1822. 

(14.} George Gvrmaine, esq. 

To Faitbank, Elmer, and Co., Dr. 
Londam, 1822. £■, a. d. 

May 15. 4| pieces of muslin, each 37^ yds. at 
10(. 7|(f. perellEitglish - . 
< — 7i pieces of cbiatz, each 47x yds. at 

*■ 4». 6irf. perell English 

June 11. 4i pieces of Hollaod, eaeb 2&f ells Fl. 

at it, lOd. per yard - - - 

■ 10| pieces of serge de Nismes, each 

. 1U elU Fr., at 2#. »id. per j-ard 

July 1. 1748{ yds of Kendal cottons, at Bid, 

per ell Flemish - , - 

•—. M7iyds ofMancbesteistuff,atlo|i/. 

per ell Flemish . . • 



<1&.) William West, esq. 
Lond<m, ' Bought of Dmiel Jones, 

May, 19, 1SS». os.dwt gr. d. '■ d. 

A punch bowl, weight 34 10 4 at 9«. 5^ per oz. 

A tankard, 16 7 eat5«. )0</. — 

A tea pot and lamp, 8d 8 9a.tbi.l\d. — 

12 plates, . 126 2 7 at bs.Z^d. — 

18 spoons, •-— 41 10 at G». Id.. -^ 
A waiter, 16 8 at St. 2id. — 



SIO BUtv or r^RCBLe, &e. 

(16.) llieodore King, esq, 

. Bought of Junes Bird, 
Hull, Jane IS, 1823. £ 

Shalloon, 174 ells £ng. at 14|^. per yard 
Mualin, 24^ ells Flem. at 4«. 9d. per yard 
Russia tick. 17 pieces, each 71^ ells Freoch, at 

1«. I^d. per yard . . . ; - 
Calico, 20 pieces, each 34{ yards, at 4*. 9|(f. 

per ell English - - - - 

Gtimblet, 174 yard^at 1*. 0|rf, per ell English- 
Yorkshire .drab, 1000 yards at 3ia, 



Jleceived, at the same time, the contents, ■■■ ■ ' 
James Bird. 
(17.) Mr.T<ifin, 

To Norris and Co.,Dr. 
Beiierki/;1922. ' £, t. 

Feb. 6. Palmaack,12idoE.at2f.7f.8d.perdoi. 
May 11. Port, »ed, 1$ hhd. at 6*. Qd. per gull. 

— '■■■- Claret, ^ hhd. at 10». lid. - - ■ 
June '5. LUbon.trhite.dlJgid.Bt'ltilOdiperqt. 

Rhenish, do., 171 gal. at 2«.7xrf.perqt. 

July 4. 9faeny,do. 2a^gn. &t6t. 4if. pec gat 



■Received Sept. 22, 1822, the coiitenU in full, 

J. Norris. 
(18.) Valentine Fawkes, esq. ■ 

Bought of William Vickenoan, 
/fK//,Augn8t 0,1822. '. : 

-104 yds. Iqr. 2n. of muslin, at 5». 9d. pet yard 
1761 IS of linen, at 2». 3d. 
47 ells Eng. Iqr. In. of velvet, at 10*. 1^. - 
10piecesofchintz,ea. 27iyd8.atS».8d.perellE. 
,7piecesof cotton, each 31i yds. at U. lOrf. - 
9 lueces of do. eacb 34ell3 E.,at li.Orfirf. per yd. 



PASTltl.] BILU OF VAKCKtS, Ae. 

. (1&).Mr. Carpenter, 

To George Minot, Dr. 
Z-MMfon, 1822. je. 

Jan. 1. For 17cwt. Iqr. 16lt). of Vii^nin 

tobacco, at JO/, lOi. per cwt. 
,.. — 7, For 14cwt. 2qi. 4lb. of Jamaica 

sugar, at 4/. 11*. 2t/. per cwt, - 
March 9. For 16cwt. Ulb. of Bubadoes ditto, 

at 4/. 4». per cwt, - . - 

■" For 178j)b. of Jamaica pepper, at 

lid. per lb. - - . .= 
May lb. For 4 puncheons of rum, each 61 

gal. at 5<, lOd. per gallon n 



Received, Aug. 5, IBSa, the contents, 

George Minot, 

,<ao.) Mr. Willet, 

Bought of William Winch, 
tondotit Nor. 4, 1 822. . £. t, 

47 {Heces of shalloon, ea. 47i yds. at Is. Old. 
per ell - - - ... 

16 pieces of camblet, ea. 39} yds, at lt.6|(/. — 
27> of drugget, each 27^ yds, at 2«. 2^«f, 

perE.F. . - 

49 pieces of calimanco, each 344 >^> at ItSld. 

perE.F. - - • - 

19} pieces of calico,' each 42 ella £. at 2r. Hid. 

per yard , - 

17 pieces of chiati, each 41^ ditto at 4t, lO^d. 

per yard • . - • - 



3tS Kiu.i or rAKCtMiAc, 

CLASS HI. 

ExercUiat t4e &U1.E of THREE, or PRACTICE, 
oW TARE aud TRET. 

(21.) Mr. Cole, -' ■■ 

Soug|Itt of George AfitcbeU. 
Lmtfon, May. 1,1922. 
. ctrtqr.lb. £> i. 

16 1 19-gro9BJ>f sugar, hoc L2Ub.. at 3^.10*. 

^r cwt. Beat 
2L 3 17. — -of ditto, Ufe 1371b. at 4X. 4<. 
pccawV iwat ... 

IS 1 21 oS rauine, taie 96lh., at 2L. 7>. 

per cwL neat 

11 3 14.. ofcurraBts,tare8»lb.,at2/^10(. 

Ad. per cwt. peat 

5 1 17 of Pimento, tare 4rlb- at 5/. &(. 

per cwL neat 
7 2 19 ofginger,tare74Ib., at5f.6«.6</. 



Receised, at the same time, llm coateats, 

Geor^ Mitidioil, 

(32.) Ur. GcoTfit Laae, 

Bought of James KfaulT, 5 bags of eottmil'nz, 
Ln4im', June 5, 1822, 

Cwt.qr. lb; qr. lb. 

No. 1. ft 1 4 gross, tare \ A -K 

2. 7 an — — 2 ytl £. ». d. 

3. 4 a g — ^ _ 41iWt4 18 H 

4. ft 14" — 1 WH iietcwf. . 

6. C 2 17 — — 2 Hi) neut. 



.,C00Qi.' 



»AkT. III.] BILLS OT PAECEL9, &C. 313 

(23.) Messrs, Langlon and Co. 

To Stephen Memprize, Dn, 

liua, 1832. £, g, rf. 

Aprils. To 17cwt. 2qr. 241b. gross of lump 

sugar, tare 14ib. per cwt,, at 4l. 

17«. Bd. per cwt. neat . - . 

To 27cwt. Iqr. lOlb. grosa of double 

refined sugar, tare lelb. per cwt., 

at &l. hi. per cwt neat 
MpylO-To 19cwt. afjr. lelb. gross of rice. 

tare 8lb. per cwt., at l/. 10s. 4rf. 

per cwt. neat - - . _ 
—17. To lOcwt. 8lb. gross of Malaga 

raisins, tare 141b. per cwt, at 3/. 

1«. bd. per cwt. neat . - ' . 
June 6. To 8cwt. 3qr. 71b. gross of currants. 

tare 71b. per cwt, at 2/. 17«. 8<f. 

per cwt. neat - . _ . 

— ^-^. To icwt. Iqr. 21lb. of pepper, tare 

121b. per cwt., at 61. 8s. 2a. per cwt. 



Recelred, July 17, 1B22, 50/. lOf. ft/.. in part of this 
bill 

Stepben Mempriie. 
(24.) Mr. Henry Chapman, 

Bought of George EvitI, & barrels of indigo, 
London, May 1, 1822. 

Cwtqr.lb. 
No. 1. qt.lO 3 14 gross, tareTlb.percwt."^ 

a_,13,, , -/«^j^ 

_rper lb. 
"jneat 



He 



' PA11CEL!>, &e. 



(25.) Mn Amutie, 

Bought of William WilsoD. 
London, March S, 1822. £. t. (f, 

1 bhdfi of sugar, each lOcnrt. Iqr. 121b. groM, 

tare 17lb. per hhd, at %L e». lOtf. per cwL 

neat- • - - - - - . 
3 hhda of pimento, each 4cwt, 7lb. gross, tare 

2llb. per hhd, at &i. It. ed. per cwt, neat 
& hhds of ginger, each 7cwt 3qr. gross, tare 

13lb. per hhd at 6L li. 44. per cwt. neat 
6 hhds of pepper, each 3 cwt. 2qr. Sib, gross, 

tare 19lb. per hhd, at bl. 7>. 3d. per cwt. neat 
3 hhds of tobacco, each IScwt.lqr. 24lfo. gross, 

iSiK 29lb. per hhd, at el. 6«. Sd! per cwt. neat 



(20.) Francis Clarice, esq. 

Bought of George Jenk' 
London, April 0, 1822. 

Five butts of currants, -vk. 
No. 1. 4cwt. Iqr. 12lb. gross, tare 19lb." 
per cwl. tret 4tb. per 104lb. 
% 9Gwt. 2qT.17lb. gross, tare ?llb. 
per cwt. tret 4lb, per 104 

3. Scwt. 3qr. gross, tare 9lb. per 

cwt. tret 4lb, per ll>4 

4. 7cwt. lllb. gross, tare4',lb. in 

the whole, Uet 4lb. per 104 
6. &cwt. Iqr. gib: gross, tare 7lb. 
per cwt. tret 4lb, per 104 • 



at £2j\ 
^per cwta 
neat. 



F4ltT iri.] IILLS OF PAACEUr $<!> 



(27<) GnuvUle King, esq. 

Bought of John Rus$«r, 
Londm, Md^r 10, 1832. £■ *• 

TohncGo in le&f, lOcvt Iqr. a?lb. gniii, Ure 

14Sll>. Kt &/. 0t,4(L-<pet cwt neat 
Ditto in rollB, 12cnt 3qT. 10lb. gross, tare 

48{lb. at 6/. 17*- 6d. per cwt. tie&t . 
Pimento. 4cwt. 2qr. 251b. gross, tare 17|lb. i 

7t 13*. 5rf. per cwL neat 
Cotton, 16cwt. Oqr. 17lb. gross, tare 12&U>. at 

4/. 1&«. 4d. per cwt. neat . - - 

Sugar, Slcwt. 1 qr. 2lb. grou, tare ISS^lb. at 

21. It. Id, per cwt. neat - 

Nutme^Bk Scwt. Oqr. 01b. gross, tareiajUi. at 

i&l. St, 04. per cwt neat 



Received, at tfae same time, tbe contents, 

Jobn RusseK 



(28.) Mr. Jobn Grant, th^ 

To J. H. Wicks, for 5 b^s of Pimento, 
Lottio*. Oct. 8, 1822. tix. 

Cwt qr. lb. lb. 
No. JI. Wt gross 3 19, tare 7{^ 

22. -1 4, aif 

2,- " 



S7.- 
41.- 



- 1 1 6, - 



-10 



-10 9, 9\ 




31S BILU OF rASCBLS, &C. 

(86.) WilmerWillet,esq. 

Bought of Fraocis Duke, butts of madder. 
£«arfon,Nov. 4, 1822. £, ,. g 

No.l. Wt.grossl]cwt2qr,tarel41b.percwt. 
tret 4lb. per 104ib. aad doff 21b. for . 
e»ery 3cwt. at 3/. 6f. per cwt. neat 

2. Wt. gross lOcwt. Iqr. 14lb. tare 71b. per 
cwt. tret 41b. per 104lb. and cloff 2lb. 
for every 3cwt. at ditto ... 

3. Wt. gross »cwt. 8qr. tare leib. (ret 4lb. 
per 1041b. and cloff 21b. fop every 3cwt. 
at ditto .... 

4. Wt gross 12cwt. leib.tare 8lb. per cwt. 
tret 41b. pet 1041b. and cloff 21b. for 
esery 3 cwt. at ditto 

6 Wt. gross 9cWt. Iqr. 14lb. tarelSlb. per 
cwt tret 4Ib. per 1041b. and cloff 21l>, 
for everj Sewt. at ditto 

0. Wt, gross lOcwt. tare lOlb. per cwt. tret 
4'b. per 104lb. and cloff 21b. for every 
Scv, t. at ditlo - - ■ . . 



: CLASS IV. Extreuing DUODECrMALS, <fec. 
' (30.) Sir Leonard Hurt, 

Sproatley, 1822. To John Simpson, Dr. ^. ,. 

- To flooring three rooms, e&cb 17ft. Oin. 4pla. 
by 14ft. Oiu., the fire-place in each being4ft, 
4ui. by 3ft 7in., at 7/. 4*. 6d. per square ■ 

To wainscoting 4 rooms, each 47ft. Din. round, 
and Oft. 7iii-bigh, the4fnndow-shutterseach 
eft. by 3ft, 7in., and the doors 7ft- by 4ft., are 
reckoned work and bs'li Eit Ot. 0^, per square 
yard - - - - - ' • 

To 74^ days work, at 2*. 9d. per day 
Received, December &, the conteDts, . 



John Simpson. 



FARt lU.) BILLS OV PABCILI, &Ct 

(31.) Mr. Gresbftm, 

To William Milner, Dr. 
^roatks, JtLD. 1, 1822. £. 

To reisiDgftbrick wall, 174ft. 6io. long. 6ft.llin, 

high, and ii bricks thick, at bl. VJt. pa rod 
To the brick-woi4c of n house, viz. Mft roatul, 

and 28ft. Tin. high, 15ft, 4in. of wliicb b 4^ 

bricks thick, and ISft. Sin. 3x bricks tbick, 

■t 6/. 111. per rod - 
To paving a court. yard, 61ft. 6iD, by Mft. Oia. 

at SJi/. per foot . . . - - 

To tiling 1& squares, l^fL by 64ft. Sin. at 21. 2«. 

per square - - . . - 



{SS.) hha Cartla^ esq. 

Bought of Tbomaa Adamsoa, 
HiUt, June 6, 182S. £. . 

15 plasks of beech, ettcb 10ft, llin. long, and 

16 inches broad, at 2|(f. pet square foot 
37 fir ditto, each lS&.8in. long, and 14in. broad, 

at I^. per square foot 
7x loads of oaken timber, at 21, lit. per ton - 
10| ton of elm ditto, at 2/. lit. per load 
1^ deal boards, at &i. 8f. 4e/. per hundred - 



Received, at the lame time, the conteats, 

Thomas Adamson. 
Ke3 



.Good. 



BILI.S OF PAKCBLS, &C. 



(33.) Messrs, Mount and Son, 

To Henry Edmont, Dr. 

X^tuAm, April 4, 1822. fg.: i. 

" To paving a court-yard, 6oft. Oin. by 40ft. 7in, 

8pts. at 2«. &'id. per yard - . - . 

To paving a. stable with clinkers, 17ft. loin. Spls. 

■ by 10ft. 4in. llpts. at 4s. 2i(/. per yard 

To a brick wall 2fl4fl. by 8ft. loin. 2pta. and 2^ 

bcicks thick, at 5^. Qi. per rod ... 

To ceiling 5 rooms, each 12fl. 4in, lOpts. by 8ft. 

Oin. 8pls. at 8|(^. |ier yard .... 

To slating a. house, 2«ft by 18ft. lOin. the roof uf 

a Uue pitch, and the eaves-boards projecting 

15 inches, at 6/. 0s. per square ... 



(34.J Mr. Constant, 

To Beiyaniin Lancaster, Dr. 
York, May 6, 1822. £. $. : 

To jooriug 3 rooms, each i7ft. Oin. by 13ft. 4in. 

at 6/. 17f . per square - - ... 
To Hainscoliiig ditto, being Gift. Bin. round, and 

10ft. high, {including the cornice and mould. 

ing) at Ga. 2rf.per square yard - . . 
To 174 oaken planks, at 11. Vli. 6d. per hundred 
To 215 deal planks, at 4/. 17*. 2d. per hundred 
To flooring an out-room, being IDft. 7in. 4pts. 

by lift. 2in. at 4/. 12». Irf. per square 



cCoogk 



„/.] 



lavoiCES, &c. 



31 



(35.) Mr. Crown, To Froacia Oldfield, Dr. 

Hdmaiey, June 4, 1822. £. a. d, 

Tu elating a barn, length 27ft. breadth 16ft. the 

eaves boards projecting 1ft. 4in. at W. 7*. 4d. 

per square -....- 

To plasterini a room lOfL lOio. b> fill. 0iii. at 

1». 3jrf. per yard - - - . 

To white washing 3 rooms, each 9fit. high, 2?ft. 

long, and 16ft. wide, the 3 doors each 6ft. 

6in. b^ 3ft. 9in. and 9 windows each 6ft. by 

4fl. 9in. at 2^. per yard 



CLASS V, IHVOICBS, ACCOUNTS OF SALES, &C. 

(36.) Invoice 9jb4.'i firkin* of butter and 70 harreU ^ 
pork, laden bj/ me. Jama Donegall, on board the Cork, 
Patrick FUzgertld, matter, for the proper account and 
ritk of Thomat Saunders, merchant tn London, under 
the mark, ptr margin, contents, cotis, and chargee, viz. 
Dublin, Ang. ?, 182-2 





&47 firkiiis of bulUr bought of Jatnes 


£. 


,, 


IT 




O'Brien, weifelit 60lb. each neat, ai 










1/. 4f, ^d. per cwt. - - - 










70 barrels of porli,'bought of Patrick 0'- 










NeUle, at 19*. 4d. per barrel 










CHARGES. £. 1. d 










To custom of the butter - 2 11 








V 


Ditto of the pork ' - 1 14 










Foi&47fii^ins . ■ 16 19 11 








A 










T.S. 


For 70 barrels, cooperage, &g. 

of ditto - -460 
Lighterage and Wharfiige - 17 










Cartage and Portage - 19 7 










To my commission at 24 per cent. 


_ 




JErron excepted, . f 










Jamea Dosegall. 


— 


— 


— 






(37.) Itii»ieto/14hhdMuftobacc*,blden on board Ike 
Speeduelt, George Panto*, matter, conngned to Jamu 
Porter, Bterchtmt in London, for his proper account and 
ritk, marked at per mirgin, cententt, c—tt, and chargu. 



No8. 

J.P. 



Kingtton, Jamaica, Juue 5, 1 



ro 14hhdB of the b«Bt tobrac 
e4cnt. lip, 141b. tare 2qr. 
hbd, tret 4lb. per 104lb. at 9 

CHASOBS. 

For 14 empty bhds 
Cooperage, hooping, and bead- 
ing, &IV . - . - 
Warehouse, rooin . , - 
Bo&tage and stowage • 
Cbarges at tbipping 



For mf 



^ors excepted. 

Per George Minot. 



(38.) Invoke ef 12 piecet of HoUmd, II piVce* ofcatn- 
trie, and 10 piecei of Ghenlith olotk„ shipped bg mo, 
Abraham Van Schooten, on Board the Natuy, Robtrl 
Cooke, matter, for the proper aceomnt and ritie of John 
[larriton, merMint at Hw, marked at per wmrgin, con- 
Itnlt, cotttfUnd charges, vis. 



..«ic 



in.] INTOIC£f,&C. 

to 12 pieces ofHoHaod, qt. 479J ella Fl, 
at I guild. 4i stiv. per ell - - 

To 1 1 pieces of cambric, qt. 347J; ells Fl. 
at 1 guild. 3 stiv, 12 p. per ell 

To 10 pieces ofGlieatish cloth, qt. 117. 
ella Flem. at 18i stivers per ell 



To cuitomi t»(] brokerace of ihe 

. No.l Ilnllaud, at 3 guild, per piece 86 

to38. To chaise* In buying - - 4 17 

J.H, TocustoniorcainbricaadOhentiifa 

cloth 10 12 

To canvass, folding and tacking - 4 11 

To wareliouBe>room - • 3 14 

To boatage aboard - • ^ 1 11 

To liijr oofflmiision at 2} per cent. 



Enon excited, 

Abraham Van Schooten. 



(3!).^ InvotMofhalfa tun aftcine and 25 punchiom 
of prunes, thipped on ioard the Friendship, John Samp- 
ten, master, for the account and riik of Charhs Hood 
Chichehy Plowden, merchant in London, marjted as in 
the margin, contents, costs, and charges, viz. 

Bourdeaus. Nov. 4, 1822. 



Xccv^l. 



J 



IMVOICSSi &C. 



To 2 bbds of claret, at 60 crowns per tun 
To 25 puncheons of pmneH, Tir. 
No. Ih. No. Jb. 
l.wtlOOO; 14,wt 0&5" 

2.— 1120J i5,~ eso 

3,— 750; 16,-1710 

♦,— 604; 17,-1410 

6,— 740; 18,— &40 

6,-1140; 19,— 810 "r- ... „ ., 

7,— Wa; 30,— 412 >W< 2'W'17?-7d; 

8,— UIO; 21,-1101 r-c I P" 1"""*' 

»,— 641 J 32,— 041 
10,— 742; 33,— 875 
11,— 494; 24,— 948 
13,— 175; 25i— 349 
13,— 418; 

CtJARGBa, 

Liv. ». den. 
To ctislom and brokerage of 

the wine, at 2oliv. per tan 
Ditto of prunes, 4 liv. 15a. per 

puncheon . . - 

To Bledage and boatage ef 

the wiue . - - o 

To ditto for the prunes, at 

9 sola per puncheon - - 
To the ship-broker for the 

prunes, 11 sols per tun . 
To average poor's boa, 27 sols 

pertun - . . 



To my commission at 2| per cent. 

Errors excepted, 

Jean JacqacB d'Anville. 



Queit, Wliat ileillng aoney dOM the 
eidiinge Vt5^d. per eCB i 



above iaroice amonnt to, 



»A»T III.] IHTOICKS, Ac. 32» 

(40.) Invoice of lundry good* ihipped on hoard the 
FaithfiU, Hilton Morriton, matter, for Barbadoet, ty 
order and for account of Joneo and Co., and to thtm 
totuigned, 

London, Jufy 2, 1032, 



Lto25 
26 to 40 

41toM 

fi5 to66 
67 to 60 



2& Boxei, containing &0 
dox. lb. of mould candles, 
at IOj. 4d. per dozen 

lb boxes 40 doz, dipped 
ditto, at 9f. per doeeu • 

40 boxes, at 2s. 6d. each 

14 boxes 7 Gwt, soap, at 

90», per cwt. 
14 boxes at2t. eacb • ■ 
Bond to recover drawback 



Drawback • 

puncheons of refined su 
gar, weight neat 12 cwl 
at It. per pound 
chests of tea, at £o pe 
cliest 



CHARGES, 

Cartage, lighterage^ an 

wharfage 
Eutry bond, shipping cfaa 
ges, and bills of lading 
Commission Sf per cca 
Preniinm of insurance < 
200/. at 3 per cent 
Stomp duty - 
CommissiDR | per cei 

Errors excepted) 

John Croft. 



,m' 



324 AQCOUVt OF 84LBS. 

(4l.)DT.AMO%miofSalesofl6pipeaofPot:tWiM,rtceited 



CHABGGS. 

£. 4. d. 
To duty oD 2000 gallons at 

2». per gallon 
Excise at 14^. 6*. per tun 

of 252 gallooa 
Freight, primage, &c. - 11 8 6 
Cooperage, 3*. lid. per pipe 
Carlage, wharfiige, &c. 
Vault rent, insurance from 

fire, and tabiug stock . 3, 
Brokerage, 6*. per pipe . 
Laodwaiter's fees . . - ,0 10 
Postage of letters - - 10 8 
Interest on duty and excise 
adranced to this day at 6 
per cent, being 85 days 
Com mission 8^ P^'' ^^''^ 
Feb, 24. To Croft and Co. their ae- 



Errors and bad debts excepted, . 
John Pennell, 



cCoogk 



X 



PABT til.] JCCOVIi'F or SALES. 32ft 

h^theHopefrovtOporto.onaccountoJ Croft and Co. Cr. 



I8SS. ^ Kukea, Newbeiy, wdCo. sold 

Feb. 5. Ithem payable at 2 mM^hi. 



EideductiDgS 
Uons all I 
: ullage, viz.' 
02 gallons, 
r2 per pipe 
8 gallons. 



By John Flasket, stM him payabb 
\a 3 mondia. 
e Pijft: 
No. Oftlfon. 

10 *2l 

11 IM 

,12 123 

13 19» 

14 ill* 

16 130 

736 deducting 2' 



ft26 SILM or EXCHAVGC, &c. ■ 

CLASS VI." 

BILLS OF EXCHANGE, PROMISSORY NOTES, 

RECEIPTS, &c. 

1. Inland Bills of Exchange. 

(42.) Htai, June b, 1832. 

Sir, 

Pay Mr. Thomas Strange, or bearer, 
one hundred and fifty pounds, and place it to my account 
To Mr. Saandere, C. Hartley. 

Aierchant, London, 

Lmdon, Feb. 10, 1832. 
(43.) Me»n. Jones and Co. 

Fay William Simpson, or bearer, ninety pounds on 
account. 

Joseph Jumes. 

Srittol, Feb. 11, 1622. 

(44.) At sight, pay Mr. John Russel the sum of fifty 
pounds, the value received of Mr. John HUl, and place 
it to account, as per advice from 

To Mr. Stephen Mnnn, Jamea Tniemaa. 

grocer. Strand, London, 

«300. A'«t>nif&, April 6, 1622. 

(46.) At fifteen dwvt sight, pay Mr, Richard Thorpe, 
or order, the sum of three hundred pounds for value re- 
ceived of Sir James Jukes, and place it to account, as 
per advice ftom 

To Mr. John Harrison, Rd. Hutton. 

merchant at Hull. 

£600. Glatgow, May 4, 1822. 

(4B.) Tvro months after sight, pay to Sir Cnnstopber 
Sykes, or order, five hundred pounds, value receivnl of 
the Right Hon. the Ljidy Dundaa, and place it to account, 
as per advice from 

To Sir James Allpay, Accefui, Collin U'Dooald, 

merchant in London. ^'^ ^^• 

.Google 



FiRT III.] ElLtS OP BXCBAITOB, &C. 



2. FORBIQM BiLXS OP EXCHANOB*. ' 

(47.) For iCdTl 18<. sterling, at 34#. 4d. Fkmish pec 
£. sterling at usance, 

London, Sept. 22, lS-22. 
At Dunee, pay Uiis my 6rat bill of exchange to Jacob 
Vanderberghauien, or order, 'five hundred seventy-one 
pounds eighteen shillings sterling, at thirty-four shUtings 
and four-pence Flemish per A sterling, value received of 
Samuel James, esq., and place it to account, as per ad- 
vice from 

Your humble servant, 
To Mr. Van SchweUingbe^, James Willis, 

merchant, AmtUrdan. 
QueM. Wbu u the vkIuc of tbii bill in Heinuli moiie; ? 

(4g.) For 7484 guild. 14 stiv.aiSat. 4(2. per 
«f . sterling, at usance. 

Aouterdam, June 2, 1822. 
At usance, pay this my second bill of exchange, my 
first not paid, to Charles Johnsoui or order, seven thou- 
sand four hundred and ninety-four guilders fourteen 
stivers, at thirty-five shillings and four-pence Flemish 
per £. sterling, value received of Herman Vanbeck, and 
plsce it to account, as per advice from 

To James Hall, esq. Your humble servant, 

merchant in London. Simon Van Buschiug. 

Queit. What w the vdne a! thii bill in slerling monaj i 
(49.) For 5000 crowns, at 4s. Sd. 

Parii, Sept. 17, 1822; 

At one month after sight, pay this my first bill of ex. 

change to James Philips, or order, the sum of five thou. 

• Stt thi D^tionmf Exekmer, pagt 169, 17ft ^c. 
Fgreign bill> of eicliange dHwn in Mts, >ccor(]ing to the coiUini ol' 
merchuilt, e*crj bill of each tct, wbere tlie >uia iball nol eiceed 
^100, ii dunjcd witlt a Mnnp ifuty of en* ihilllng and riiptncr ; 
etoeeding .£100 to .£300, Ihrre thillina ; exceciling .£«» tu .£500, 
/enr »*iHiiigi; exceeding ^500 lo ^lOOO, ^ne AUlaigi; eiceeding 
^IWX) to i^tOOO, >e[>en ihUlingi md lixpence ; eiceedmg .£1000 to 
^3000, ten ihUlaigi ; and eiceediiig .£3000, JiJIeen ihUiiitgt. 
Pf2 



9M BILLS Off IKCHAKOK, *C. 

Mod crownt, Kt foar shiUing^s and three-pence each, Ta> 
lue received, aod pUoe it to acooimt, u per ulvice of 
To Mt, Wm. King, Your humble servant, 

weichaat in iMidaK. letn Da Psur. 

AcctpUd, OcUber tefh, 

Qaut. What ii the tiIdc of thii bill in ttsding money f 

(do.) For 1678 pieces of aglit of M«rieo. 

at &4|tf. each, at thiee wontlM, 

Ugkont, Feb. 14, 1822. 
. Three inoiithi afler date, pay tWi an fint bill of ex- 
change to Mr. John La Motte, or onhr, one Ihoiia^d 
five hundred asd seventy-six piecea of eight af 'Mexico, 
for the value received of himself, at 544^. ateiiing per 
piece, and [daee It to account, as per advice from 
Your humble servant. 
To Mr. Wm. HintK, Jamea M<Hini. 

merchant in London, 
f)«rt. Wliat is the mIbc of Ifab blU h ArA»% wenej F 

<C»1.} ¥W 174»f. 1S>. atetltng, at i\\d. per 
ducat hank, at nnace. 

Lomfm, Ha, », 1«». 
At uiKSoe, pay this my third bill of exchange, ny 
first and second not paid, to Mr, Joshna Sommera, or 
order, one thousand seven hundred and forty-nine 
pounds eighteen shillings sterling, in ducat«, at fif^-four 
pence furthing each, and place K to the account of 
Your humble servant, 
To Mr. Midiad Tassoni, Jamea Lamb* 

mercbaat at Vtniee. 
QacM. WbaiutheTitaeoftliwUUiRdncatibndtf 



cCooglu 



